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1.  Terrain,  a  Factor  in  the  Principle  of  Superiority. — The  tacti- 
cal principle,  "Utilization  of  the  Terrain,"  may  very  appropriately 
be  embodied  in  the  principle  of  war  "Mass"  or,  as  the  Navy  terms  it, 
"The  Principle  of  Superiority". 

2.  Importance  of  a  Knowledge  of  the  Terrain. — What  is  it  that 
gives  overwhelming  victory  to  one  force  over  another  even  though 
the  former  may  be  only  equal  in  numbers,  or  even  inferior?  It  is 
information.  Information  may  be  of  enemy  forces  and  dispositions 
or  it  may  be  of  the  theater  and  of  the  terrain. 

Numbers  alone  do  not  constitute  superiority;  physical  effici- 
ency, training,  and  morale,  are  all  factors  which  must  influence  an 
estimate.  The  possibility  of  success  is  dependent  principally  on  the 
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possession  of  one  advantage — superior  information.  Detailed  in- 
formation of  the  terrain  permits  a  commander  to  estimate  more  ac- 
curately the  enemy  strength  and  dispositions. 

In  military  operations  terrain  is  an  ever  present  element.  The 
commander  who  hopes  to  attain  decisive  results  must  keep  that 
fact  in  mind  constantly  and  profit  by  the  advantages  which  its  pro- 
per utilization  offers.  In  the  absence  of  complete  enemy  informa- 
tion a  thorough  study  of  the  terrain  is  essential  to  properly  deduce 
probable  enemy  dispositions  and  movements  and  to  guide  a  com- 
mander in  making  his  own  dispositions. 

Knowledge  of  the  possible  influence  of  ground  is  one  of  the  first 
essentials  of  military  training.  Its  importance  is  impressed  on 
every  recruit;  its  value  in  all  ranks  is  demonstrated  constantly  on 
every  battlefield.  The  military  man  must  understand  how  to 
utilize  all  features  of  the  terrain  in  order  to  secure  military  advan- 
tages for  his  command. 

Even  before  the  days  of  historic  man,  when  the  tribsmen  en- 
gaged in  combat  by  seeking  high  ground  and  rolling  huge  rocks 
upon  their  adversaries  below,  terrain  features  exercised  a  control- 
ling influence  in  the  conduct  of  war.  The  terrain  is  always  present 
and  the  military  commander  who  utilizes  this  element  properly  to 
increase  his  power  has  taken  advantage  of  a  natural  factor  which 
may  promote  success;  on  the  other  hand,  failure  to  make  use  of 
those  natural  features  may  spell  failure  of  an  operation  even  before 
it  is  undertaken. 

The  influence  of  the  terrain  is  fully  as  important  to  the  of- 
fense as  to  the  defense.  The  attacker  uses  it  to  help  him  avoid  or 
neutralize  the  fire  power  of  the  defender ;  to  break  up  the  defensive 
organization ;  to  influence  his  own  direction  of  march ;  to  choose  his 
objective,  the  direction  of  the  attack,  the  direction  and  location  of 
the  main  effort,  the  plan  of  maneuver,  and  in  many  other  considera- 
tions. The  defender  considers  the  terrain  in  making  his  choice  of 
the  position  to  be  occupied,  in  making  his  dispositions  upon  the 
position,  and  to  assist  in  the  organization  of  his  defensive  fire  power. 

Skill  in  the  utilization  of  the  terrain  can  be  obtained  by  study 
and  practice  and  every  officer  should  be  trained  in  its  use.  A  know- 
ledge of  the  correct  utilization  of  the  terrain  may  exercise  a  de- 
cisive influence  upon  the  results  of  an  operation.  Theoretical  studies 
of  tactical  problems  should  never  be  divorced  from  practical  reali- 
ties. 

Terrain  exercises  impose  certain  natural  limitations  in  time 
and  space  factors  which  are  often  overlooked  or  discounted  in  map 
problems.  Terrain  exercises  involve  a  form  of  tactical  problem  on 
the  ground  where  assumed  situations  and  solutions  are  considered 
in  relation  to  their  military  soundness  and  the  adaptability  thereto 
of  the  various  features  of  the  ground. 

3.  Relation  to  all  Principles  of  War. — While  the  tactical  principle 
"Utilization  of  the  Terrain"  may  be  more  closely  associated  with 
the  Principle  of  War  "Superiority",  it  also,  in  a  way,  exercises  a 
direct  and  constant  influence  on  all  other  principles  of  war. 
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Some  of  the  characteristics  of  Superiority  (Mass)  developed  by 
the  proper  utilization  of  the  terrain  are  position,  central  lines,  com- 
mand, observation,  decisive  direction,  field  of  fire,  obstacles,  cover, 
concealment,  and  communications. 

To  accelerate  Movement  combined  with  safety  involves  select- 
ing routes  offering  terrain  features  which  promote  this.  Fire  and 
movement  demand  the  selection  of  ground  which  permits  the  maxi- 
mum use  of  fire  power  developed  by  the  characteristics  of  modern 
weapons  and  movements  forward,  taking  advantage  of  all  terrain 
features  in  detail  and  under  the  protection  of  that  fire. 

Surprise  can  be  affected  by  appropriately  making  use  of  cover- 
ed approaches,  defiladed  assembly  areas,  favorable  lines  of  depart- 
ure, terrain  features  which  permit  the  maximum  fire  power  and  the 
employment  of  supports  and  reserves. 

Offensive  power  is  developed  by  taking  the  greatest  advantage 
of  the  always  present  and  silent  ally,  the  terrain,  which  prompts 
the  selection  of  the  critical  point  of  attack,  the  Objective,  and  as- 
sists in  determining  the  decisive  direction. 

To  operate  with  Security  one  employs  natural  and  artificial  ob- 
stacles to  protect  his  front,  to  secure  his  flanks,  and  to  provide 
cover  from  fire  and  observation. 

To  comply  with  the  principle,  "Economy  of  Force"  one  must 
appreciate  the  naturally  strong  points  or  threatening  approaches 
in  the  defense,  and  where  the  main  effort  and  secondary  attacks 
should  be  made  in  the  offense.  By  studying  the  terrain  features  of 
a  position  one  determines  what  sections  of  the  front  can  be  lightly 
manned  and  what  others  must  be  fully  manned. 

Coordination  of  effort  is  secured  by  assigning  terrain  objec- 
tives and  tasks  which  provide  mutually  supporting  operations. 

Simplicity  is  secured  by  designating  objectives  which  can  be 
clearly  distinguished  by  the  executants,  which  assist  them  to  main- 
tain direction  easily,  and  finally  by  directing  simple  maneuvers 
v/hich  conform  to  the  mission  assigned  and  are  naturally  adapted  to 
the  terrain. 

4.  Relation  to  Estimate  of  the  Situation. —  An  estimate  of  the 
situation,  when  reduced  to  its  simplest  terms,  comprises  considera- 
tion of  the  "Mission",  "Our  own  Situation  and  Means",  "The  Ter- 
rain", "Enemy  Situation  and  Means",  and  finally  the  "Decision". 

The  mission  is  known  or  must  be  deduced.  Although  the  mis- 
sion may  not,  in  general,  be  stated  in  terms  of  terrain,  it  can  usually 
be  translated  in  this  manner,  and  so  staked  out  on  the  map.  Victory 
in  the  attack  may,  in  part,  be  visualized  in  the  capture  of  a  certain 
terrain  feature ;  similarly  in  the  defense,  the  mission  may  be  achiev- 
ed by  denying  to  the  enemy  a  certain  vital  terrain  feature.  There 
is  seldom  any  plan  of  operations,  or  a  detail  of  its  execution,  which 
is  not  affected  to  a  greater  or  less  degree  by  the  terrain. 

The  commander  must  bear  in  mind  that  the  terrain  constantly 
influences  the  operations  of  the  enemy  as  well  as  his  own  troops, 
and,  by  studying  the  terrain  from  the  point  of  view  of  the  enemy 
and  in  connection  with  the  information  of  the  enemy  which  is  avail- 
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able,  he  can  draw  valuable  conclusions  concerning  the  capabilities 
of  the  enemy  as  well  as  the  extent  to  which  his  possible  lines  of 
action  are  favored  by  the  ground. 

Available  information  concerning  the  terrain  may  be  obtained 
from  maps,  charts,  monographs,  reports,  descriptions,  etc.,  all  of 
which  are  studied.  This  study,  intelligently  pursued,  leads  one  to 
take  greatest  advantage  of  the  ground  in  attack  or  defense  in  order 
to  accomplish  a  given  mission  most  expeditiously  and  effectively 
and  with  the  least  losses  in  one's  own  forces. 

One's  own  situation  is  weighed  in  terms  of  terrain.  The  means 
at  one's  disposal  are  known,  from  the  troops,  guns,  etc.,  available, 
and  from  the  support  provided. 

A  study  of  the  terrain  also  leads  one  to  better  understand  or 
estimate  the  most  doubtful  element  in  the  situation,  viz :  the  enemy 
situation,  where,  how,  and  in  what  strength  the  enemy  may  be  dis- 
posed or  may  maneuver ;  and  accordingly  it  prompts  one  to  counter 
more  efficiently  or  overcome  any  enemy  scheme  of  maneuver. 

"The  character  of  the  terrain  often  exercises  a  decisive  in- 
fluence upon  the  course  of  action."  (Field  Service  Regulations) 

A  thorough  study  of  the  foregoing  elements  will  always  aid  one 
materially  in  reaching  sound  decisions. 

Foch  in  his  Memoirs  says:  "Less  than  any  other  must  the  com- 
manding general  of  a  large  unit  content  himself  with  being  merely 
'a  gallant  soldier,'  satisfied  with  ordering  the  attack  and  rigidly  fol- 
lowing the  rules  prescribed  for  lesser  organizations.  He  can  pre- 
pare an  offensive  having  some  chance  of  reaching  the  enemy  only 
when  the  ground  is  practicable  for  the  action  of  a  strong  infantry 
force  and  favorable  for  the  use  of  a  powerful  artillery.  On  any 
ground  that  does  not  fulfil  these  conditions,  the  terrain  itself  makes 
it  imperative  that  demonstration  or  even  the  defensive  be  resorted 
to.  In  such  a  case  a  general  must  reduce  the  scope  of  his  plans. 

"A  division  commander,  still  more  a  corps  commander,  and 
above  all  a  commander  in  chief,  must  be  governed  by  the  terrain  in 
deciding  upon  the  use  he  is  going  to  make  of  his  forces,  the  tasks  he 
assigns  to  each  element,  and  the  method  of  action  each  ought  to  em- 
ploy. He  should  prescribe  the  offensive  at  certain  points,  demon- 
stration or  the  defensive  at  others,  and  constantly  combine  all  three, 
realizing  that  the  spirit  of  the  offensive  becomes  blind  and  there- 
fore dangerous  when  systematically  generalized." 

In  "The  Campaign  in  the  Wilderness  of  Virginia"  by  Lieuten- 
ant Colonel  G.  F.  R.  Henderson,  British  Army,  one  observes  where 
the  eye  for  terrain  played  a  decisive  role  repeatedly.  Of  General 
Lee  he  says,  "His  eye  for  ground  must  have  been  extraordinary" ; 
and  again  "His  eye  for  ground,  then,  had  much  to  do  with  his  suc- 
cessful resistance  to  Grant's  overwhelming  numbers;  and  this  eye 
for  ground  he  possessed  in  common  with  all  generals  who  are 
acknowledged  as  masters  of  war."  "Napoleon,  like  Lee,  made  such 
remarkable  use  of  ground  that  natural  features  played  a  very  great 
part  in  many  of  his  victories." 

5.    Recorded  Data  as  Source  of  Information. — Information  of  the 
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terrain  is  relatively  easier  to  obtain  than  enemy  information  and 
less  liable  to  error  or  to  sudden  change.  There  are  many  sources  of 
this  information  and  many  methods  and  agencies  for  procuring, 
compiling  and  recording  it.  For  strategic  studies  recorded  data 
from  many  sources  is  analyzed,  whereas  for  tactical  operations  the 
pertinent  data  concerning  the  terrain  is  reproduced  on  a  map. 
Whenever  practicable  this  should  be  accomplished  prior  to  the 
operations  in  question. 

Topographic  information  may  be  conveyed  by  maps  or 
sketches,  or  by  written  or  verbal  reports.  The  methods  of  compil- 
ing reports  in  the  form  of  maps  or  sketches  are  fully  dealt  with  in 
texts  on  topography. 

An  analysis  of  the  terrain  should  cover  all  information  essential 
to  the  operation  involved.  General  information  concerning  certain 
features  may  be  sufficient  but  specific  data  on  other  features  is  de- 
manded. 

When  studying  any  information  of  the  terrain  one  must  im- 
mediately appreciate  its  importance  in  his  particular  problem. 

In  preparing  studies,  definite  statements  on  insufficient  author- 
ity are  misleading  and  dangerous.  If  estimates  only  are  made  they 
should  be  so  stated;  if  heresay  is  reported,  the  authority  of  the 
statement  and  an  opinion  of  the  credibility  of  the  informant  should 
be  given.  It  is  not  enough  that  a  statement  should  be  accurate ;  it 
should  convey  an  accurate  impression. 

Clearness,  completeness,  and  brevity  in  a  report  are  virtues 
which  are  difficult  to  combine.  Clearness  is  always  essential.  When 
analyzing  a  study  or  report  on  a  theater  of  operations,  information 
of  a  general  nature  must  not  be  confused  with  specific  or  detailed 
information. 

In  studying,  comparing,  and  compiling  material  from  many 
sources,  often  contradictory,  one  must  be  skeptical  and  accept  only 
facts  or  that  which  is  worthy  of  belief. 

Many  histories  disagree,  present  one  side  only,  give  a  limited 
picture  or  are  colored  for  personal  reasons  or  through  national 
pride.  In  general,  however,  they  may  be  considered  as  acceptable 
sources  of  information,  especially  when  several  are  found  to  agree. 

Memoirs  similarly  must  be  carefully  checked.  Beside  the  per- 
sonal and  national  interest  of  the  author  these  publications  are  of- 
ten written  a  considerable  time  after  the  event  or  observation  in 
question  and  certain  errors  of  fact  naturally  occur. 

Magazine  or  newspaper  articles  are  often  written  to  make  in- 
teresting reading  rather  than  to  give  unvarnished  facts,  and  even 
when  not  restricted  by  censorship  they  are  sometimes  influenced  by 
certain  policies  prescribed  by  the  publisher. 

Reports  of  officers  made  at  the  time  of  an  occurence,  inspection 
or  observation  are  generally  reliable  sources  of  information.  Often 
an  observation  is  limited  to  certain  details  to  the  exclusion  of 
others;  accordingly  they  must  be  supplemented  and  corroborated. 
Certain  reports  submitted  after  scientific  research  or  by  technical 
experts  should  be  acceptable.   In  every  case  the  time,  circumstanc- 
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es,  interest,  and  reliability  of  the  author  must  be  considered. 

Personal  letters  sometimes  include  valuable  information  of 
certain  details.  However,  the  education,  training,  sympathies,  and 
affiliations  of  the  writer  often  color  an  account  and  in  addition,  be- 
cause their  ultimate  use  is  not  known  at  the  time  of  writing,  their 
accuracy  and  completeness  are  generally  questionable. 

In  accepting  material,  one  should  be  assured  that  the  state- 
ments are  well  corroborated  and  without  bias  on  the  part  of  the 
writer. 

Maps  and  charts  should  be  procured  or  prepared  of  a  scale  and 
in  detail  appropriate  to  the  study  or  purpose  involved.  As  is  done 
in  selecting  any  source  material,  maps  should  be  official  or  reliable, 
up  to  date,  and  comprehensive  to  the  extent  of  containing  all  in- 
formation essential  to  the  operation  under  consideration. 

Aerial  photography  is  a  valuable  means  of  recording  terrain 
information  and,  as  this  art  is  becoming  ever  more  perfect  and  re- 
liable, the  military  services  are  becoming  more  dependent  upon  this 
source  of  information.  Military  students  should  develop  the  ability 
to  read  and  analize  aerial  photos  and  mosaics. 

A  knowledge  of  map  reading  is  essential  to  every  officer.  This 
proficiency  includes  the  ability  to  visualize  the  terrain  portrayed  by 
the  map.  The  basis  of  this  study  is  developed  in  the  course  in  map 
making  given  to  junior  officers. 

6.  Reconnaissance. — While  the  foregoing  information  presents 
an  abstract  study  of  the  terrain  one  must  make  a  detailed  study  of 
history  and  past  wars  and  operations  to  determine  the  part  terrain 
has  played  in  war.  One  can  study  from  books  and  work  out  on  maps 
the  influence  of  ground  on  tactics,  and  how  great  leaders  have  utiliz- 
ed the  ground.  Obviously  that  abstract  study  should  be  followed  by 
an  actual  study  of  the  terrain  itself.  When  the  foregoing  study  and 
conclusions  are  practically  observed  and  proven  by  maneuvers  with 
troops  or  actual  combat  and  practice,  the  commander  fully  under- 
stands the  importance  and  practicability  of  the  utilization  of  the 
terrain  in  combat. 

The  study  of  the  ground  is  always  associated  with  a  tactical 
situation,  and  the  means  of  fire  action  (tanks),  observation,  cover 
or  movement  placed  in  operation  on  the  part  of  one  or  the  other  is 
always  taken  into  account.  The  ground  has  no  value  in  itself.  An 
area,  even  though  barren,  is  not  dangerous  if  the  enemy  is  not  able 
to  act  there,  and  a  defile  loses  its  importance  when  the  supporting 
fires  are  ample. 

Regimental  and  higher  commanders  sometimes  must  and  often 
can  be  satisfied  with  the  study  of  a  map  in  order  to  arrive  at  their 
decisions ;  it  is  highly  desirable  that  commanders  of  small  units  see 
the  ground  and  know  the  details  of  its  form,  nature  and  cover,  in 
order  to  determine  their  schemes  of  maneuver.  This  knowledge 
permits  one  to  favor  the  progress  of  the  troops,  to  procure  the  ad- 
vantage of  observation  and  fire  action ;  it  permits  one  to  escape  the 
full  effect  of  enemy  fire. 

Napoleon's  LXXIV  Maxim  of  War  is  quoted:  "The  leading 
qualifications  which  should  distinguish  an  officer  selected  for  the 
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liead  of  the  staff  are :  to  know  the  country  thoroughly ;  to  be  able 
to  conduct  a  reconnaissance  with  skill;  to  superintend  the  trans- 
mission of  orders  promptly;  to  lay  down  the  most  complicated 
movements  intelligently,  but  in  a  few  words,  and  with  simplicity.'* 

In  preparing  for  a  proposed  operation  a  reconnaissance  should 
be  objective,  should  comply  with  our  own  situation,  mission  and 
means,  and  should  conform  to  the  enemy's  situation  and  means,  and 
the  time  available.  The  method  of  studying  the  terrain  must  pro- 
gressively change  with  the  improvement  in  modern  armaments,  and 
troop  formations  and  maneuvers. 

In  order  to  obtain  essential  information  of  a  general  or  specific 
nature  the  commander  employs  staff  officers  or  appropriate  agen- 
cies of  his  own  or  subordinate  units,  but  the  commander  should 
whenever  practicable,  make  a  personal  reconnaissance  of  the  ter- 
rain. In  many  cases  he  may  be  accompanied  by  his  immediate  sub- 
ordinate commanders.  Very  often  tentative  decisions  and  plans  for 
operations  are  made  from  a  study  of  the  map.  In  landing  operations 
one  is  more  or  less  limited  to  this  study.  After  a  complete  or  partial 
estimate  of  the  situation  has  been  made  and  after  the  formation  of 
one  or  more  tentative  plans,  the  reconnaissance  may  be  made  objec- 
tively. The  purpose  of  the  reconnaissance  being  determined,  the 
nature  of  its  procedure  is  governed  by  the  size  of  the  organization 
or  extent  of  terrain  involved,  the  time  limit,  the  means  of  trans- 
port and  the  situation.  The  situation  determines  such  elements 
as  necessity  for  secrecy,  security  from  hostile  observation  or  other 
action,  favorable  observation  points,  etc. 

7.  Appreciation  of  the  Terrain. — The  ability  to  make  a  hasty 
and  at  the  same  time  thorough  appreciation  of  the  terrain  comes  as 
the  result  of  experience  which  may  be  acquired  in  time  of  peace  by 
a  simple  procedure  which  should  be  followed  in  all  terrain  exercises, 
tactical  or  historical  walks  and  rides  and  in  all  studies  on  the  ter- 
rain. After  a  little  practice  a  habit  of  this  routine  is  formed  and 
the  essential  information  of  the  terrain  available  at  each  place  is 
readily  perceived.  Officers  should  make  an  effort  to  work  without 
constantly  resorting  to  their  maps.  This  may  not  be  possible  at 
first  unless  a  sufficiently  thorough  preliminary  map  study  has  been 
made  of  the  area  in  which  the  operations  are  to  take  place. 

In  undertaking  this  training  the  officer  may  first  make  his  ap- 
preciation of  the  terrain  by  placing  himself  at  a  favorable  point  (or 
at  several  such  points  successively  although  in  smaller  units  it  may 
be  preferable  to  limit  it  to  one  point  in  the  center  of  the  zone  of 
action) ,  where  orders  to  subordinates  might  be  given,  and  with  the 
aid  of  a  map  and  field  glasses,  make  the  following  analysis: 

8.  Procedure  to  be  followed  in  Presenting  an  appreciation  of  the 
Terrain. — 

1.  Orientation. 

a.  North  is  that  direction  (pointing). 

b.  We  are  now  located  at  (describe  location  with  reference  to  known 
land  marks  or  reference  points  on  map;  pointing  to  each  and  giving 
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distance  while  refering  to  them). 

c.  The  following  prominent  landmarks  as  shown  on  the  map  or  aerial 

mosaic  can  be  observed  from  here  (pointing  to  each  by  name  and  in- 
dicating the  distance). 

d.  Other  prominent  landmarks  shown  on  the  map  or  mosaic  or  known 
to  exist  but  not  visable  from  here  are  located  as  follows:  (pointing 
to  direction,  naming  feature,  giving  distance  and  indicating  the  ter- 
rain feature  which  hides  it  from  view). 

2.  General  Terrain  Structure. 

a.  The  essential  lines  which  form  the  backbone  of  the  terrain  are:  (in- 
dicate the  horizon,  the  principal  ridges,  and  valleys;  indicate  the 
distance  and  direction  to  important  ground  forms  not  visible  from 
this  point.  Study  prominent  elevations,  their  directions,  the  rela- 
tionship between  the  crests  and  their  slopes;  indicate  dead  spaces 
and  their  relation  to  the  operation  contemplated.  In  the  attack  make 
examination  from  our  position  toward  enemy  and  in  the  defense, 
from  enemy  toward  us). 

b.  The  following  characteristics  of  vegetation,  the  soil  and  obstacles 
bear  a  relation  to  the  operation  in  question  as  indicated:  (Here 
point  out  important  wooded  areas,  marshes,  lakes,  streams,  roads, 
etc.  Show  the  cover  provided,  the  nature  of  the  soil  itself  and  the 
advantages  or  disadvantages  they  offer  to  us  or  our  adversary.  These 
considerations  are  weighed  in  their  relation  to  infantry  action  or 
tanks,  the  artillery,  chemical  or  other  troops  and  transport). 

c.  The  General  Terrain  Structure  may  therefore  be  summarized  as  fol- 
lows:   (include  general  nature  of  the  terrain). 

3.  Detailed  Tactical  Study  of  the  Terrain. 

a.  Our  troops  are  located  as  follows:  (indicate  essential  elements  on 
the  ground). 

b.  The  enemy  is  located  as  follows:  (indicate  on  the  ground  by  point- 
ing or  direction  and  distance;  if  practicable — his  advance  elements, 
front  line,  reserve,  artillery  and  other  known  or  suspected  positions. 
Offensive:  Where  is  he?  Where  is  he  not?  What  points  has  he 
shelled?  Defensive:  From  where  can  he  come?  Where  can  he  not 
go  and  act?). 

c.  (Offensive)  Our  zone  of  action  is:  (point  out  boundaries  on  the 
ground).  The  boundary  between  (next  subordinate)  units  is  as 
follows:  (indicate).  Our  objective  is:  (indicate  objective  by  point- 
ing or  indicating  direction  and  distance). 

(Defensive)  The  limits  of  our  sector  (subsector,  area,  etc.)  are  as 
follows:  (indicate). 

d.  The  essential  terrain  features  in  the  above  limited  field  are  as  fol- 
lows: (commanding  points  which  must  be  occupied  in  the  course 
of  the  advance;  defiladed  routes;  points  v/hich  flank  those  routes: 
possibility  to  reach  and  neutralize  these  points  (offensive)  or  to  oc- 
cupy them  (defensive);  supporting  fire  practicable  (artillery,  in- 
fantry, etc);  favorable  and  unfavorable  regions  in  the  movement; 
successive  or  intermediate  bounds  or  phases  as  influenced  by  the  ter- 
rain and  for  the  plans  under  consideration;  all  details  indicated  by 
the  terrain  which  have  a  bearing  on  the  operation  proposed,  etc.). 
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4.  Conclusions. 

A  resume  of  the  terrain  is  given  with  relation  to  the  particular 
situation,  considering  the  factors. 

Observation. 

Obstacles. 

Field  of  Fire. 

Cover. 

Communications. 

(Conclusions  are  made  considering  all  essential  features  of  the  ter- 
rain as  they  may  affect  the  accomplishment  of  the  mission  assigned). 

9.  Preliminary  Measures. — Prior  to  the  reconnaissance  one 
should  make  a  thorough  study  of  the  map  and  be  familiar  with  the 
outline  of  the  terrain  to  be  covered.  During  the  movement  to  the 
front  and  between  halts  the  observer  should  constantly  follow  upon 
the  map  the  course  taken,  identifying  terrain  features  and  their 
general  characteristics.  By  following  the  procedure  above  outlined 
at  the  halts  an  officer  will  complete  his  reconnaissance  with  a  com- 
prehensive picture  of  the  terrain.  In  due  time  proficiency  will  be 
acquired  and  during  the  course  of  exercises  or  operations  the  map 
can  be  practically  dispensed  with  in  the  field. 

Aerial  reconnaissance  may  be  visual  or  photographic.  In 
general  the  above  procedure  will  be  followed.  When  more  hasty 
observations  may  be  required  a  larger  area  is  obtained  from  the 
high  platform  provided.  Areas  in  rear  of  enemy  lines  and  dead 
spaces  in  terrestrial  observation  may  be  reconnoitered  by  plane, 
the  reconnaissance  being  limited  in  distance,  elevation  and  activity, 
only  by  enemy  antiaircraft  activity. 

As  one  descends  in  the  hierarchy  of  command  the  more  detail- 
ed must  the  reconnaissance  necessarily  become. 

In  the  absence  of  definite  information  small  infantry  units  must 
be  guided  by  their  mission  and  by  the  terrain. 

Maneuvers  that  are  possible  and  dispositions  that  are  es- 
sential are  indelibly  written  on  the  ground.  Unfortunate  indeed,  is 
the  leader  who  is  unable  to  read  this  writing.  His  lot  must  in- 
evitably be  one  of  blunder,  defeat,  and  disaster. 

On  the  other  hand,  the  intelligent  leader  is  aware  of  the  fact 
that  the  terrain  is  his  staunchest  ally.  Realizing  that  it  virtually 
determines  the  formation  and  scheme  of  maneuver,  he  will  con- 
stantly study  it  for  indicated  lines  of  action.  For  instance,  there 
may  be  no  evidence  of  the  enemy,  yet  the  terrain  may  say  clearly 
and  unmistakably,  "If  you  come  this  way,  beware  ?  You  may  be  en- 
filaded from  the  right" ;  or  it  may  say,  "Right.  This  covered  route 
leads  to  the  hostile  position" :  or  again,  "Change  formation  here  or 
a  platoon  may  be  wiped  out". 

Although  small  infantry  units  cannot  choose  the  terrain  over 
which  they  will  attack  or  on  which  they  will  defend,  they  can  make 
the  best  use  of  it.  For  example,  a  small  infantry  unit  may  find  por- 
tions of  its  assigned  zone  devoid  of  cover.  It  will  seldom  be  desir- 
able to  attack  over  such  exposed  ground.  It  is  usually  better  to  fix 
the  enemy  by  fire  in  such  locality  and  utilize  more  favorable  pro- 
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tions  of  the  alloted  area  for  the  advance.  On  the  defense  a  unit  may- 
find  that  part  of  the  terrain  to  its  front  is  open  and  presents  a  splen- 
did field  of  fire  while  another  part  affords  good  cover  by  means  of 
which  the  enemy  may  be  able  to  work  up  close  to  the  position  unob- 
served. This  covered  approach  farily  shouts,  "Hold  me  strongly — 
this  is  the  danger  point."  The  ground  is  an  open  book.  The  com- 
mander who  reads  and  heeds  what  it  has  to  say  is  laying  a  sound 
foundation  for  tactical  success. 
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10.  Strategic  Survey. — A  Theater  of  War  may  be  defined  as  the 
area  which  embraces  not  only  the  territory  of  two  belligerent 
powers,  but  also  of  their  allies,  and  of  such  secondary  powers  as 
may  be  drawn  into  the  contest.  The  theater  of  war  includes  also 
the  seas,  insofar  as  they  are  involved  in  the  maritime  activities  of 
those  nations. 

The  Theater  of  Operation  is  more  limited  in  character  and 
should  not  be  confused  with  the  more  comprehensive  theater  of 
war.  It  includes  only  the  general  theater  which  forms  the  geo- 
graphical objective  for  the  action  of  a  force  in  a  given  offensive  or 
defensive  operation. 

In  time  of  peace  strategical  studies  should  be  made  of  foreign 
states  or  localities  in  order  to  arrive  at  sound  conclusions  and  plans 
for  sound  courses  of  action.  Such  studies  should  be  kept  up-to-date 
constantly.  These  studies  form  the  very  foundation  of  strategic 
plans. 

The  War  Department  limits  the  types  of  surveys  to  three :  The 
Political  Survey;  The  Economic  Estimate;  and  The  Combat  Esti- 
mate. As  a  matter  of  reference  only,  the  forms  for  such  surveys 
are  appended  hereto  as  appendices  I,  II,  and  III.  Among  the  data 
therein  recorded  may  be  found,  in  appropriate  places,  certain  psy- 
chological and  geographical  information  but  these  elements  are 
not  treated  exhaustively. 

11.  Basis  for  Study. — The  high  command  or  corresponding  staff 
initially  receives  an  order,  plan,  mission,  or  other  directive  prior  to, 
and  as  a  basis  for  undertaking  a  study  of  a  given  theater  of  opera- 
tions. As  in  any  strategical  or  tactical  study  or  estimate,  the  mis- 
sion or  objective  must  be  clearly  fixed  and  kept  in  mind  constantly 
during  the  study.  "De  quoi  s'agit-il"  Marshal  Foch  repeated  al- 
ways, "what  is  the  problem?" 

In  undertaking  an  estimate  of  the  situation  the  most  thorough 
knowledge  possible  of  the  elements  of  military  power  and  resources 
of  the  enemy  with  whom  we  are  called  upon  to  contend  is  essential. 

This  involves  a  strategical,  geographical  and  topographical  de- 
scription of  the  theater  of  operations.  The  military  geography  of 
the  theater  must  be  well  known.  Staff  archives  should  properly 
contain  accurate  and  complete  geographical  data  insofar  as  practic- 
able covering  the  theater  of  contemplated  operations.  The  basic 
estimate  of  the  situation  involves  a  consideration  of  the  strategical 
and  geographical  description  of  the  theater  of  operations  together 
with  all  the  natural  and  artificial  obstacles  to  be  encountered.  In 
studying  a  theater,  the  controlling  point  or  combination  of  points 
which  form  the  key  to  the  situation  should  be  determined.  Military 
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statistics  of  our  opponent  may  be  somewhat  changeable  and  only 
partially  known  because  of  their  secret  nature  but  a  knowledge  of 
the  unchanging  natural  features  of  the  ground  is  more  readily 
available. 

The  effects  resulting  from  terrain  features  are  found  in  stra- 
tegy, in  grand  tactics,  and  in  minor  tactics.  Such  general  features 
as  oceans,  adjacent  islands,  mountains,  lakes,  large  rivers,  etc.,  in- 
fluence the  strategic  plans  sometimes  to  the  extent  of  determining 
whether  or  not  the  action  shall  be  offensive  or  defensive.  They  may 
even  preclude  any  military  operations  if  certain  transport  or  equip- 
ment essential  to  action  in  such  fields  is  not  available.  Grand  tac- 
tics considers  three  elements  in  terrain,  generally:  (1)  ground 
forms,  that  is  commanding  positions,  rivers,  hills  and  valleys ;  (2) 
natural  features,  such  as  large  woods  and  marshes,  etc.;  and  (3) 
artificial  features,  including  all  those  changes  which  have  been 
created  by  man,  like  fortifications  and  communications.  In  minor 
tactics  individuals  consider  the  detailed  folds  in  the  ground,  the 
nature  of  the  vegetation,  etc. 

12.  Form  Guide  for  Study  of  the  Theater  of  Operations. — It  is 
not  presumed  that  this  form  meets  all  situations,  that  it  covers  all 
data  desired,  nor  that  the  sequence  is  suitable  for  the  varied 
theaters  encountered,  but  as  a  possible  outline  and  guide,  a  suggest- 
ed form  for  a  "Study  of  the  Theater  of  Operations"  is  appended 
marked  "Appendix  IV". 

a.  Location. — The  political  and  military  authorities  of  the 
state  determine  the  nature  of  the  war,  and  select  the  theater  of  its 
enterprises. 

Not  infrequently  the  results  of  a  campaign  depend  more  upon 
the  strategic  operations  of  a  force  than  upon  its  victories  gained 
in  actual  combat.  Tactics,  or  movements  within  the  range  of  the 
enemy's  cannon  are  therefore  subordinate  to  the  "choice  of  posi- 
tions." If  the  field  of  battle  be  properly  chosen,  success  may  be  de- 
cisive and  the  loss  of  the  battle  not  disastrous;  if  it  be  selected 
without  reference  to  scientific  principles,  the  victory,  if  gained, 
might  be  barren,  and  defeat,  if  suffered,  totally  fatal,  thus  demon- 
strating the  truth  of  the  maxim  that  success  is  more  often  due 
to  the  genius  of  the  general,  and  to  the  nature  of  the  theater  of  war, 
than  to  the  number  and  bravery  of  the  soldiers. 

A  strategical  study  should  be  made  of  the  general  theater  and 
of  the  specific  locality  under  consideration.  Primarily  it  should  be 
located  geographically  by  latitude  and  longitude  or  other  means. 
The  location  should  be  indicated  also  with  relation  to  other  import- 
ant, well  known  or  critical  features,  and  the  relation  which  they 
bear  to  one  another.  In  the  seizure  of  advanced  bases  for  example, 
neighboring  potential  fleet,  air,  or  submarine  bases  within  effective 
ranges  assume  an  importance  which  may  dominate  the  situation; 
sea  lanes  or  other  principal  routes,  which  have  a  bearing  on  the 
theater  are  analyzed. 

b.  History  and  Government. — The  part  which  the  locality 
under  consideration  has  played  in  political  and  military  or  naval 


12 


history  is  set  forth  as  well  as  the  role  it  is  expected  to  play  in  the 
hands  of  potential  or  actual  national  enemies.  The  political  history 
or  back  ground  is  reviewed  insofar  as  it  may  disclose  international 
interests  and  tendencies. 

Military  history  teaches  us  that  certain  lines  of  hostile  opera- 
tions, and  the  fields  upon  which  the  principal  battles  between  any 
two  countries  have  been  fought,  have  remained  practically  unchang- 
ed no  matter  how  remote  the  periods  of  comparison.  These  points 
and  lines,  so  important  in  commerce  as  well  as  in  war,  result  from 
constant  natural  geographical  and  topographical  features.  One 
may  conclude  that  they  would  be  as  readily  subject  to  sudden 
change  as  the  character  of  the  earth  itself. 

c.  Population. — To  complete  the  study  of  the  theater  of  opera- 
tions the  population,  their  numbers,  origin  and  racial  make-up, 
health,  sanitation,  educational,  religious,  and  social  development 
should  be  considered.  The  political  fabrique  of  the  people  is  ana- 
lized  and  all  their  psychological  characteristics  which  in  any  man- 
ner may  affect  the  military  operations.  An  important  feature  of 
this  study  is  the  number  and  character  of  foreign  nationals  inhabit- 
ing the  region  and  the  support  or  opposition  which  may  be  ex- 
pected from  them.  Under  this  heading,  as  appropriate,  may  be  set 
forth  the  political,  administrative  and  judicial  divisions  of  the 
region. 

d.  Strategical  and  Tactical  Value. — Mahan  in  his  "Naval  Stra- 
tegy" says  that  the  strategic  value  of  any  base  depends  upon  the  fol- 
lowing principal  three  factors : 

(1)  Its  position,  or  more  exactly,  its  situation. 

(2)  Its  military  strength,  offensive  and  defensive. 

(3)  The  resources  of  the  place  itself  and  of  the  surrounding 

country. 

The  first-named  is  the  most  indispensible.  Military  strength 
and  resources  can  be  artifically  supplied  or  increased  but  geographi- 
cal position  of  the  base  cannot  be  changed ;  its  strategic  importance 
changes  comparatively  gradually  as,  for  example,  supplanting 
steam  for  sail,  or  through  the  adoption  of  new  traffic  lanes  like  those 
resulting  from  the  construction  of  a  Panama  Canal.  Napoleon  in 
his  'Maxims'  noted  the  importance  of  position :  "War  is  a  business 
of  positions". 

The  selection  of  a  good  base  is  of  primary  importance.  The 
geographical  position  and  the  political  and  military  character  of 
certain  key  points  in  the  theater  of  operations  permit  them  to  exer- 
cise more  or  less  influence  upon  the  conduct  of  a  campaign.  Such 
key  points,  giving  their  possessor  an  advantage  over  his  opponent, 
are  occupied  by  the  defending  forces  and  become  the  objective 
points  in  offensive  operations. 

Strategic  lines  of  defense  may  be  permanent,  like  those  found 
in  the  great  military  frontiers  of  a  state,  especially  when  they  are 
strong  in  natural  or  artificial  obstacles  such  as  important  mountain 
ranges,  rivers  or  lines  of  fortresses ;  or  they  may  be  temporary,  such 
as  those  occupied  as  an  expediency  in  a  campaign. 
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A  base  of  operations  is  that  portion  of  the  country  from  which 
the  force  obtains  its  reinforcements  and  in  general,  its  resources; 
from  which  it  starts  when  it  takes  the  offensive ;  to  which  it  retreats 
when  necessary ;  and  by  which  it  is  supported  when  it  takes  position 
to  cover  the  country  defensively. 

The  general  relative  direction  of  the  theater  of  operations  may 
also  have  a  great  influence  upon  the  location  of  a  base  of  operations 
and  lines  of  operations.  The  art  of  selecting  lines  of  operations  is 
to  give  them  such  directions,  as  to  seize  the  communications  of  the 
enemy  without  losing  one's  own. 

Some  points  are  important  from  their  geographical  location; 
others  are  important  from  the  relation  they  bear  to  the  positions  of 
the  masses  of  the  hostile  forces  and  to  the  maneuvers  likely  to  be 
undertaken  against  them.  Such  points,  in  some  cases,  may  be  so 
important  that  they  may  be  called  decisive  points. 

Points  whose  possession  would  give  control  of  the  junction  of 
several  valleys  or  of  the  center  of  the  chief  lines  of  communications 
in  a  country  are  also  decisive  geographical  points. 

All  capitals  are  strategic  points,  for  the  double  reason  that  they 
are  not  only  centers  of  communications  but  also  the  seats  of  power 
and  government. 

In  mountainous  theaters  there  are  defiles  which  are  the  only 
routes  of  exit  practicable  for  a  force ;  these  may  be  decisive  points 
in  any  military  enterprise  in  such  theaters. 

The  decisive  point  in  the  selection  of  a  battle  field  will  be  deter- 
mined by : 

(1)  A  dominent  feature  of  the  ground. 

(2)  The  relation  of  the  local  features  to  the  ultimate  stra- 

tegic objective. 

(3)  The  positions  occupied  by  the  respective  forces. 

The  size  of  the  theater  of  operations  and  the  distance  between 
critical  points  therein  are  considered  in  view  of  their  relation  to  the 
problem  presented.  Size  is  a  factor  in  determining  the  strength  of 
the  military  forces  necessary  in  the  defense  of  the  theater  and  in 
estimating  the  powers  or  limitations  of  the  attacking  forces.  Time 
and  space  are  vital  factors  in  this  consideration. 

The  resources  of  the  theater  of  operations  are  considered  in 
view  of  their  relation  to  its  defense  and  the  general  conduct  of  the 
war  by  the  defending  nation.  Correspondingly,  such  resources  are 
analized  in  light  of  their  necessity  or  usefulness  to  the  attacker  in 
the  conduct  of  the  war  or  the  particular  operations  contemplated. 
The  vital  resources  to  be  considered  may  be  a  suitable  combination 
of  those  listed  in  the  Economic  Estimate  as  indicated  in  Appendix 
II.  In  addition  to  the  commercial,  agricultural,  industrial,  mineral, 
and  animal  resources  and  the  communication  facilities  including 
telegraph,  telephone,  cable  and  radio,  are  the  resources  in  water, 
fuel,  power  and  timber  which  often  exert  a  profound  influence 
upon  military  operations.  In  overseas  or  landing  operations  the 
availability  of  potable  water  requires  special  consideration. 

The  theater  is  considered  with  relation  to  special  activities  such 
as  aviation  (supporting  bases  for  land  or  sea  planes)  and  water 
borne  craft. 
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e.  Climate. — Under  this  heading  in  the  study  of  the  theater  of 
operations  are  considered  the  climate  and  seasons  in  general,  the 
rainfall  and  related  subjects.  The  weather,  etc.,  is  studied  as  it  may- 
affect  the  contemplated  operations  insofar  as  these  elements  can  be 
predetermined. 

While  climate  has  an  important  bearing  on  strategical  plans, 
principally  on  account  of  its  influence  on  the  terrain,  weather  condi- 
tions as  they  vary  from  day  to  day  will  also  affect  the  influence  of 
terrain  on  the  tactical  situation.  For  example,  a  country  subject  to 
heavy  tropical  rainy  season  may  prohibit  military  operations  in  a 
certain  theater  during  that  season ;  in  a  tactical  situation  the  com- 
mander may  find  that  a  rainy  day  causing  mired  roads,  swollen 
streams,  or  a  snow  storm  may  so  reduce  his  ability  to  move  that  he 
must  modify  the  tactical  plan  of  operation  as  a  result. 

Climate  may  affect  the  organization,  clothing,  equipment,  sup- 
plies, health,  sanitation,  as  well  as  operations  of  the  forces.  A 
campaign  planned  for  the  dry  season  may  be  necessarily  entirely 
different  from  one  in  the  wet  season.  This  is  particularly  true  in  re- 
gions where  the  road  system  is  primitive.  In  another  theater  the 
natives  may  depend  on  a  few  watering  places  for  their  supply ;  cer- 
tain normal  sources  may  be  dry  in  seasons  of  drought.  This  fact 
alone  may  change  the  entire  plan  of  operations  in  that  region. 

f.  Hydrography. — Hydrography  in  this  study  is  of  a  general 
nature  and  embraces  the  determination  of  winds,  currents  and  other 
departments  of  marine  surveying.  Much  of  this  data  may  be  ob- 
tained from  the  charts  of  coasts  published  by  the  Hydrographic 
Department  of  our  government. 

The  study  of  a  limited  terrain  which  is  directly  and  intimately 
associated  with  a  given  overseas  operation  involves  a  detailed  con- 
sideration of  the  hydrography  of  the  particular  base  or  beach  in 
question  (see  par.  2,  Form:  Study  of  the  Terrain.  Appendix  V.) 
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STUDY  OF  THE  TERRAIN 
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13.  Form  Guide  for  Study  of  the  Terrain. — For  convenient  re- 
ference, an  outline  of  study  of  the  terrain  is  shown  in  Appendix  V. 
This  form  has  been  prepared  for  use  in  overseas  or  advanced  base 
operations  but  may  be  readily  adapted  to  any  form  of  maneuver. 

14.  Description  of  Form. — a.  General. —  The  mission  is  the 
dominating  factor  throughout  the  study  of  the  terrain  and  must  be 
kept  in  mind  constantly.  Features  of  the  terrain  are  considered 
with  particular  reference  to  how  they  may  be  utilized  in  the  ac- 
complishment of  the  mission  and  their  effect  upon  the  mission 

Insofar  as  it  is  practicable  to  do  so,  the  mission  should  be  ex- 
pressed in  terms  of  the  terrain.  For  example,  in  offensive  opera- 
tions victory  may  be  implied  by  the  attainment  of  certain  topo- 
graphical features  of  the  terrain  while  in  the  defense  the  mission 
may  involve  holding  a  certain  position  or  denying  the  enemy  a  given 
route  of  approach. 

b.  Terrain  Limited  and  Defined. — (1)  The  general  outline 
of  the  terrain  is  first  indicated  by  giving  the  length,  width,  shape 
and  direction  in  which  it  lies  axially  with  relation  to  magnetic 
north,  the  prevailing  winds  or  other  basis  of  consideration. 

(2)  The  terrain  is  then  described  in  terms  of  the  detailed 
hydrographical  features  surrounding  it.  The  pertinent  informa- 
tion indicated  by  hydrographic  charts  and  corresponding  sources 
is  analyzed. 

Prevailing  winds,  tides,  currents  and  surf  are  denned  as  they 
affect  the  coast  in  general,  and  apparent  or  known  landing  places  in 
particular.    (A  table  of  tides  may  be  inserted,  as  appropriate) . 

Harbors,  docks,  anchorages  and  irregularities  in  the  coast  line 
which  provide  shelter  or  lee  are  described. 

The  depth  of  water  is  indicated  in  general  terms  and  the  nature 
of  the  floor  of  the  sea  is  noted  as  it  may  affect  the  approach  of  trans- 
ports, fire-support  vessels  and  accompanying  craft  like  mine  sweep- 
ers, and  landing  boats.  The  practicability  of  mining  and  installing 
marine  obstacles  is  analyzed  as  it  may  strengthen  the  defense  or 
offer  an  obstacle  to  attack. 

If  the  coast  line  is  bordered  by  a  reef,  this  natural  formation  is 
described  rather  carefully  in  view  of  its  important  bearing  on  choice 
of  landing  places  and  the  relative  size  and  disposition  of  a  force 
which  could  land  at  opportune  places.  The  nature  of  the  lagoon  is 
described  in  terms  of  expanse,  width,  and  practicability  of  crossing 
by  troops.  The  fringing  reef  wherever  existing  is  described.  A 
study  covering  these  formations  should  indicate  in  detail  the  de- 
gree to  which  they  present  obstacles  to  landing  boats,  troops,  sup- 
porting craft,  equipment,  etc. 
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The  general  shore  line,  its  beaches,  bays,  bights,  and  irregular- 
ities are  described.  Beaches  and  other  places  which  present  pos- 
sibilities for  landings  are  considered  separately  from  those  places 
where  landings  are  impossible.  Landing  places  are  described  in 
terms  of  their  extent,  whether  suitable  for  a  landing  in  force,  minor 
landings  or  raids.  The  proximity  of  adjacent  landing  places  and  ex- 
tent to  which  they  are  mutually  supporting  are  studied.  Transport 
areas,  fire  support  areas,  approaches  to  the  landing  place  from  sea- 
ward, areas  favorable  for  mining,  obstacles,  and  related  subjects 
are  carefully  considered.  The  effect  of  prevailing  winds,  of  cur- 
rents, tides,  and  surf  is  studied  at  each  place  as  they  might  affect 
a  landing.  Any  anchorages,  their  nature  and  extent,  harbors, 
docks,  etc.,  are  described,  together  with  any  other  pertinent  hydro- 
graphical  or  meteorological  features. 

c.  Topographical  Form  of  Terrain. —  (1)  General  descrip- 
tion, lowland,  plateau,  and  mountainous  regions. 

(2)  The  terrain  is  divided  into  its  natural  topographical 
regions  and  each  is  described. 

(3)  The  drainage  system  is  presented.  The  rivers  and 
stream  lines  in  order  of  their  importance  are  then  included  and 
each  is  situated  and  described.  Stream  lines  are  indicated  as 
fordable,  unfordable,  dry  or  intermittent. 

(4)  The  hill  masses  are  located;  the  principal  ridge  lines 
are  described,  giving  their  shape,  direction,  elevation,  highest 
peaks,  intermediate  hills  and  observation  facilities.  Their  ac- 
cessibility for  operations  of  artillery  and  infantry  and  the  im- 
portance of  this  ground  to  attacker  or  defender. 

(5)  Plains.  A  general  description  is  given  of  the  plain 
region.  The  presence  of,  or  practicability  of  constructing  land- 
ing fields,  their  size  and  accomodations,  the  time  necessary  for 
development,  and  other  details  are  enumerated.  The  nature  of 
winds,  the  nature  of  the  soil  in  these  communities  and  the  natural 
protection  to  these  installations  are  studied. 

(6)  A  summary  of  the  topographical  form  of  the  terrain 
is  made  and  conclusions  reached  in  this  respect,  all  stated  briefly. 

d.  Nature  of  Soil. —  (1)  The  soil  itself  is  described  in  general 
and  in  detail  for  specific  regions  as  such  information  is  pertinent 
and  known.  The  effect  of  changes  in  season  or  weather  upon  the 
soil,  and  the  influence  of  the  kind  of  soil  upon  transportation,  or- 
ganization of  ground,  entrenching,  protection,  resistance,  de- 
fensive installations,  obstacles,  camouflage,  observation  of  fire 
and  related  subjects  are  considered.  The  drainage  and  its  effect 
on  the  health  and  comfort  of  the  troops  is  presented.  The  geolo- 
gical and  mineral  qualities  of  the  ground  such  as  quarries,  sand, 
subsoil,  gravel,  coral,  oil  wells,  coal  mines,  artisian  wells,  springs, 
etc.,  are  studied  with  relation  to  their  effect  on  operations,  con- 
struction, and  maintenance. 

(2)  A  resume  of  the  general  characteristics  of  the  soil  is 
made  and  conclusions  reached  in  this  respect. 
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e.  Climate  and  Weather. — The  climate  is  described  as  tropical, 
semi-tropical,  temperate  or  cold,  and  in  general,  what  effect  this 
has  upon  military  operations  in  the  theater  in  question.  The  season 
in  which  the  operations  are  contemplated  is  described  with  its  ef- 
fect thereon  as  well  as  the  advantages  and  disadvantages  of  that 
season  over  others.  Any  peculiarity  in  meteorological  conditions 
in  the  vicinity,  monsoons,  hurricanes,  typhoons,  excessive  rainfall 
and  corresponding  facts  are  noted. 

A  sun-rise  and  sunset  table  may  be  inserted  or  appended. 

A  table  indicating  the  phases  of  the  moon  or  a  statement  of  the 
phase  and  effect  of  the  moon  on  the  date  (s)  of  the  contemplated 
operation  (s)  is  prepared  as  appropriate. 

A  rainfall  table  may  be  inserted  or  appended. 

f.  Nature  of  Surface  of  Terrain. —  (1)  Any  lakes,  marshy 
areas  and  mangroves  are  described  in  the  order  of  their  im- 
portance and  size,  with  their  effect  on  defensive  or  offensive 
operations  as  obstacles  or  sources  of  water. 

Often  one  finds  that  the  drinking-water  facilities  of  a  cer- 
tain theater  of  operations  exercise  a  controlling  influence  upon 
such  operations.  The  zone  of  action  of  the  attacking  troops  is 
often  guided  by  and  made  to  conform  to  the  route  of  the  water- 
ing places  in  that  vicinity.  This  situation  existed  in  the  opera- 
tions of  the  Fourth  Regiment  Marines  in  1916  in  their  march  from 
Monti  Cristi  to  Santiago,  Santo  Domingo,  insomuch  as  this  force 
depended  upon  the  river  paralleling  its  route,  for  its  water  supply 
for  the  greater  part  of  the  distance.  On  the  other  hand,  one  finds 
that  such  drinking-water  facilities  often  dictate  the  objectives 
of  the  force  as  their  possession  may  be  of  such  vital  importance 
to  the  defenders  that  their  capture  will  automatically  force  their 
capitulation.  Many  situations,  within  the  experience  of  most  of 
us  who  have  accompanied  and  observed  the  plans  and  operations 
of  expeditions  in  different  tropical  and  semitropical  countries,  can 
be  cited  to  illustrate  this  condition. 

In  a  landing  attack  the  lack  of  drinking  water  would  require 
replenishment  from  naval  vessels  or  by  means  of  improvised  in- 
stallments provided  by  the  engineer  troops. 

(2)  Large  wooded  areas  are  indicated  as  to  their  extent, 
nature  and  situation.  The  vegetation  is  described  as  it  may  af- 
fect the  operations.  Cultivated  fields,  cactus  and  other  vegeta- 
tion like  sword  grass,  impassible  underbrush,  and  corresponding 
features  of  a  general  nature  are  described  as  to  the  manner  in 
which  they  affect  the  situation. 

(3)  Cities,  towns,  inhabited  communities,  and  other  places 
of  man-made  shelter  are  enumerated  and  described  in  the  order 
of  their  importance  and  in  the  manner  in  which  they  affect  the 
tactical  operations.  Towns  are  described  by  their  importance, 
their  population,  nature  of  construction  of  buildings,  protection, 
shelter,  storage,  resources  and  similar  features  which  lend  to 
their  usefulness. 

(4)  All  means  of  transportation  and  communication  are 
considered  under  this  subdivision  which  is  indeed  important  in 
the  tactical  studies  of  a  given  terrain. 
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A  good  network  of  roads  may  assist  in  the  defense  of  a  given 
sector.  It  is  altogether  likely  that  in  the  area  selected  for  landing, 
there  will  be  few  or  no  roads,  and  the  landing  force  must 
locate,  build  and  maintain  roads  as  the  advance  progresses 
and  in  accordance  with  the  needs  of  the  situation.  Com- 
munications are  an  important  item  in  all  military  operations  and 
such  installations  must  be  maintained  efficiently  continuously. 
At  first,  perhaps  mere  paths  or  trails  leading  inland  will  be  made, 
then  widened  and  improved  for  two  wheeled  traffic  and  later  for 
trucks,  etc.  Similar  roads  must  be  established  connecting  the 
various  beaches  which  are  within  supporting  distance. 

The  facilities  of  rivers  and  water-ways  as  available  may  be 
utilized  to  the  maximum.  The  foregoing  considerations  have  an 
important  effect  on  the  amount  and  type  of  organic  transportation 
required,  in  the  number  of  engineer  troops  required  and  their 
equipment,  in  the  time  needed  to  complete  a  certain  operation  or 
installation  and  many  other  details.  In  major  warfare  it  is  pre- 
sumed that  the  forces  will  be  organized  and  equipped  for  operat- 
ing in  territory  where  existing  suitable  roads,  navigable  rivers, 
transport  and  communications  are  extremely  limited;  in  small 
wars  the  troops  often  resort  to  the  expedient  of  employing  the 
local  means  of  transport  to  the  limit. 

(5)  Existing  fortifications,  defensive  works,  emplacements, 
earth  works,  shelters,  depots,  magazines  and  corresponding  in- 
stallations are  described.  This  includes  all  artificial  installations 
of  a  military  nature  or  capable  of  being  adapted  to  the  use  of  the 
military  forces.  Public  service  plants  like  water  works,  and  elec- 
tric power  and  light  plants  are  important  and  may  be  considered 
here. 

(6)  A  summary  is  made  of  the  natural  and  artificial  fea- 
tures noted  on  the  surface  of  the  terrain,  noting  particularly  those 
which  have  important  bearing  on  the  accomplishment  of  the  mis- 
sion, and  drawing  conclusions  therefrom. 

g.  Study  and  Appreciation  of  Terrain  in  General. —  (1)  With 
a  view  to  emphasizing  those  features  or  areas  of  the  terrain  which 
will  exercise  a  dominating  influence  upon  the  accomplishment  of 
the  mission,  all  the  preceding  paragraphs  are  reviewed  and  ana- 
lyzed in  a  relative  manner.  Thus,  critical  terrain  features,  or 
key  positions  and  combinations  whose  possession  is  vital  to  the 
defense,  or  contributing  to  the  integrity  of  a  position,  as  well  as 
their  relative  bearing  in  the  attack,  are  considered.  In  general, 
one  may  discuss  the  foregoing  with  respect  to  Observation,  Con- 
cealment, Field  or  Fire,  Cover,  Communication,  Obstacles. 

(2)  From  the  foregoing,  conclusions  are  reached  as  to  the 
terrain  features  or  areas  which  must  be  held  or  eventually  seized 
in  order  to  accomplish  the  mission  assigned. 

(3)  Having  determined  the  ultimate  critical  area(s),  one 
proceeds  to  analyze  them  and  those  features  which  contribute  to 
their  strength.  In  the  defense  there  are  certain  terrain  features 
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which  suggest  successive  defensive  positions.  Similarly,  to  de- 
fend the  final  position  as  well  as  the  supporting  or  protective  po- 
sitions the  terrain  indicates  certain  approaches  thereto  which  are 
particularly  inviting  or  favorable  to  the  attacker  and  threatening 
to  the  defender  and  which  must  be  blocked  in  any  appropriate  de- 
fensive scheme. 

(4)  The  attacker  makes  a  study  corresponding  to  the  fore- 
going to  determine  his  ultimate  and  intermediate  objectives  and 
direction  of  attack  thereto.  One  must  bear  in  mind  that  this  study 
of  the  terrain  is  not  conclusive  in  the  final  decisions  as  to  where 
the  enemy  will  defend  or  where  the  attack  must  be  made,  but  it 
is  intended  to  serve  as  an  aid  in  supplementing  otherwise  vague 
information  of  the  opponent,  to  counter  the  advantage  of  any 
initiative  which  he  may  enjoy  or  to  seize  that  initiative  ourselves. 
These  conclusions  therefore  are  made  insofar  as  the  terrain  dic- 
tates without  information  of  the  enemy  or  as  they  may  supple- 
ment information  known  of  the  enemy  dispositions,  plans  or  in- 
tentions. 

h.  Topographical  Division  of  the  Area. —  (1)  The  general 
terrain  has  been  analyzed,  final  positions  of  defense  or  objectives 
for  the  attack  have  been  determined  in  terms  of  the  terrain,  and 
the  elements  contributary  thereto  have  been  indicated.  One  has 
already  made  an  estimate  of  the  means  at  his  disposal  and  the 
extent  and  nature  of  the  terrain.  Now  one  should  be  prepared  to 
divide  the  terrain  into  sectors,  subsectors  or  corresponding  subdi- 
visions topographically  in  view  of  the  mission  assigned  and  in  the 
manner  which  seems  most  suitable  to  its  accomplisment. 

(2)  In  the  attack  one  selects  the  possible  places  for  princi- 
pal and  subsidiary  landings  and  the  general  nature  of  the  opera- 
tion which  the  ground  favors  in  that  vicinity  or  in  that  direction. 

i.  Analysis  of  Each  Division  and  Subdivision  in  Detail. — 
(1)  The  terrain  having  been  divided  into  subdivisions  best  suited 
to  the  defense  or  attack,  one  now  proceeds  to  make  a  detailed 
study  of  the  terrain  in  each  as  it  may  affect  the  operations 
in  view.  This  detailed  study  demands  a  practical  application  of 
the  principles  set  forth  in  Chapter  V.  In  considering  the  advant- 
ages or  disadvantages  of  a  given  landing  place  practically  every 
decision  involved  depends  upon  the  terrain  and  the  defense  which 
can  be  best  organized  on  that  terrain.  Since  naval  gun  fire  sup- 
port is  so  important,  one  considers  the  practical  location  of  fire 
support  areas,  their  distance  from  the  beach  as  influenced  by  hy- 
drography, their  direction  of  fire  as  influenced  by  the  ground  in 
the  vicinity  of  the  landing  place.  Spurs  and  valleys  running 
down  to  the  beach  cause  possible  dead  spaces ;  these  spaces  must 
be  neutralized  by  assigning  supporting  ships  to  fire  support  areas 
from  which  they  can  best  reach  them.  Thus  it  is  seen  that  the 
location  of  the  Fire  Support  Areas  is  determined  almost  entirely 
by  the  nature  of  the  hydrography  in  the  vicinity,  and  the  nature 
of  the  terrain  immediately  inshore  from  the  beach. 
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(2)  In  each  sector,  subdivision  or  possible  landing  place  and 
in  view  of  the  purpose  in  mind  in  selecting  that  place  to  promote 
the  ultimate  mission,  consider  in  detail  the  features  of  the  terrain 
which  favor  the  action  contemplated. 

(3)  Similarly  consider  the  terrain  features  which  adver- 
sely affect  the  accomplishment  of  the  mission,  how,  and  in  what 
manner  these  difficulties  may  be  alleviated. 

(4)  In  considering  places  for  our  own  defense  in  each  subdi- 
vision or  how  the  enemy  might  be  there  organized,  one  discusses 
the  tactical  localities,  and  the  basic  elements  in  selection  or  em- 
ployment of  a  defensive  position.  The  extent  of  front  is  deter- 
mined by  the  strength  of  the  defending  force,  its  disposition,  and 
the  character  of  the  terrain  and  the  time  available  for  increasing 
by  artificial  means,  the  defensive  strength  of  the  terrain  occupied. 
The  flanks  of  the  position  should  be  protected.  This  is  effected 
by  natural  obstacles,  by  observation  from  within  the  position  over 
ground  on  the  flank,  or  by  the  location  of  reserves  and  flank  de- 
tachments. These  considerations  are  all  influenced  by  the  terrain. 

The  value  of  the  position  is  governed  by  the  facilities  for  ob- 
servation, for  the  development  of  coordinated  fire  power  of  artil- 
lery and  infantry  weapons,  cover,  concealment  from  hostile  ob- 
servation, suitable  routes  for  supply,  evacuation  and  movement, 
the  location  of  natural  obstacles  and  facilities,  for  developing 
artificial  obstacles,  and  the  ability  to  organize  in  depth.  One  may 
note  how  terrain  has  a  compelling  influence  in  each  and  all  of 
the  foregoing  considerations. 

The  value  of  a  defensive  position  covering  a  landing  place  de- 
pends upon  the  ability  to  bring  effective  fire  upon  the  attacker 
while  the  latter  is  afloat  and  prior  to  his  establishment  ashore. 
Particularly  in  the  static  form  of  defense  this  is  done  by  organ- 
izing in  a  manner  which  permits  the  placing  of  annihilating  fire 
on  the  attacker  immediately  prior  to  and  during  landing. 

(5)  In  the  attack  one  considers  the  frontages  permitted  (size 
and  number  of  units  landed  simultaneously),  the  natural  beach 
head  presented  which  offers  protection  to  the  landing  area  from 
fire  controlled  by  terrestrial  observation,  the  ability  to  effectively 
support  the  landing  by  naval  gun  fire,  the  primary  and  inter- 
mediate objectives  or  bounds  according  to  the  size  and  ability  of 
the  landing  force,  the  natural  compartments  of  the  terrain,  bound- 
aries, as  well  as  the  observation,  concealment,  communications, 
obstacles  (natural  and  artificial),  command  and  cover,  offered. 
These  are  all  considerations  of  the  terrain. 

j.  Conclusions  (in  concise  terms). — (1)  Influence  of  the  ter- 
rain upon  the  various  plans  and  maneuvers  open  to  the  enemy  and 
a  conclusion  as  to  the  line  of  enemy  action  best  favored  by  the 
terrain. 

(2)  Influence  of  the  terrain  upon  the  various  plans  open  to 
us  and  conclusion  as  to  the  plan  best  favored  by  the  terrain. 

k.  Tactical  Division  of  Area. —  (1)  The  foregoing  ten  para- 
graphs serve  as  a  contributory  study  to  a  complete  estimate  of  the 
situation. 
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(2)  A  tactical  decision  having  been  reached,  the  terrain  is 
divided  into  sectors  and  subsectors  as  appropriate  in  the  defense 
and  commensurate  with  the  strength  of  the  forces  assigned  there- 
to. 

(3)  In  offensive  operations,  an  estimate,  of  such  tactical 
divisions  of  an  area  by  an  opponent  who  is  defending,  may  assist 
in  formulating  more  effective  plans.  The  coast  line  or  landing 
places  are  divided  into  beaches  and  identified  by  name  or  letter. 
A  task  appropriate  to  the  troops  designated  for  each  beach  is  as- 
signed and  expressed  in  terms  of  the  terrain. 

L  Supporting  Measures. — The  terrain  features  which  shall  be 
utilized  in  the  main  effort,  in  defense  or  attack,  having  been  deter- 
mined, and  the  troops  and  scheme  of  maneuver  having  been  decided, 
one  may  conclude  what  terrain  features  best  lend  themselves  to  sup- 
port that  decisive  operation,  and  the  nature  of  that  support  as  in- 
fluenced by  the  terrain. 
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CHAPTER  IV 

15.  Terrain  Compartments. — Paragraph  428  of  the  Field  Service 
Regulations,  1923,  states  in  part:  "Ridges  and  valleys  generally  parallel 
to  the  front  of  advance  constitute  obstacles  to  the  progress  of  an  of- 
fensive and  natural  lines  of  resistance  for  the  defense.  Valleys  generally 
perpendicular  to  the  front  constitute  natural  corridors  of  penetration; 
valleys  which  slope  in  the  general  direction  of  the  advance  are  most 
favorable  to  a  sustained  offensive  by  reason  of  the  commanding  observa- 
tion afforded  by  the  heights  on  either  side." 

A  terrain  compartment,  to  use  a  simple  French  definition,  is  an 
area,  considered  as  one  faces  the  enemy,  which  is  bounded  both  on  the 
front  and  sides  by  the  visible  horizon. 

It  is  also  evident  that  compartments  of  the  long  narrow  type  may 
be  many  miles  in  length,  and  that  sometimes  only  their  sides  may  be  of 
military  importance.  This  fact  has  been  the  basis  of  a  broader  defini- 
tion of  the  terrain  compartment  than  that  of  the  French,  which  was 
given  above:  "A  terrain  compartment  is  an  area  of  terrain  enclosed  on 
at  least  two  sides  by  terrain  features  that  limit  terrestrial  observation 
and  direct  fire  into  the  included  area.  The  limiting  features  may  be 
ridges,  woods,  villages,  or  any  other  features  which  afford  defilade." 

It  is  evident  from  the  foregoing  that  terrain  compartments  are 
classified  and  employed  in  accordance  with  their  direction,  viz. ;  cor- 
ridors having  a  direction  generally  parallel  with  the  direction  of  advance, 
form  natural  routes  of  forward  movement;  a  compartment  which  lies 
across  (rather  than  along)  the  direction  of  movement  of  a  force  is  called 
a  cross  compartment. 

While  the  general  direction  of  a  compartment  is  usually  determined 
by  its  limiting  features,  it  may  contain  within  it  other  compartments 
which  have  other  directions.  For  example,  the  valley  type  of  compart- 
ment commonly  lies  between  two  parallel  ridges,  and  the  general 
direction  of  the  compartment  is  the  same  as  that  of  the  stream  and  the 
ridges.  However,  the  stream  may  have  tributaries  which  lie  in  small 
tributary  valleys  or  ravines,  the  directions  of  which  are  across  the 
general  direction  of  the  main  compartment.  Even  if  there  be  no  tribu- 
tary streams,  there  may  be,  and  usually  are,  ravines  or  draws  running 
down  to  the  axial  stream.   Accordingly,  a  large  corridor  may  contain  a 
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number  of  small  cross-compartments,  or  a  large  cross-compartment 
may  contain  a  number  of  small  corridors.  Depending  upon  the  nature 
of  these  small  compartments,  their  length,  width,  and  depth,  and  the 
extent  to  which  they  subdivide  the  larger  compartment  and  restrict 
fire  and  observation  in  the  interior,  these  smaller  compartments  may 
modify  materially  the  tactical  value  of  the  larger  compartment. 

16.  Physical  Forms  of  Compartments. — Ridges  are  found  nearly 
everywhere,  and  such  ridges,  supplemented  by  woods  and  other  limiting 
features,  divide  practically  all  terrain  into  compartments. 

A  compartment  may  be  large  or  small,  wide  or  narrow,  long  or 
short,  regular  or  irregular.  The  interior  may  be  open  and  generally 
visible  from  any  point  within  the  compartment  or,  as  is  frequently  the 
case,  the  interior  may  be  subdivided  into  smaller  compartments  and 
may  also  contain  considerable  cover.  The  smaller  included  compart- 
ments may  be  distinctly  separate  one  from  another,  but  they  are  more 
likely  to  be  connected  and  to  form  a  branching  system  corresponding  to  the 
branching  systems  of  stream  valleys  and  ridge  lines.  The  limiting 
features  at  the  edges  of  a  compartment  may  be  high  or  low,  continuous 
or  discontinuous,  and  the  limitations  of  fire  and  observation  from  the 
outside  may  be  complete  or  partial.  It  should  be  noted  in  passing  that, 
in  case  the  limiting  edge  of  the  compartment  is  formed  by  woods,  the 
compartment  is  considered  to  include  that  part  of  the  woods,  near  their 
edge,  from  which  fire  and  observation  can  be  directed  upon  the  interior 
of  the  compartment.  Compartments  may  be  enclosed  on  two  or  three 
sides,  or  completely  enclosed  on  all  sides.  Compartments  may  be 
located  diagonally  to  the  direction  of  movement  and  thus  partake  of  the 
nature  both  of  corridors  and  cross  compartments.  These  different  forms 
have  varying  influence  upon  the  utilization  of  the  compartment  for 
tactical  operations. 

The  character  of  compartments  varies  with  the  general  nature  of 
the  terrain  in  an  area.  In  open,  gently  rolling  ground  the  compart- 
ments are  usually  wide,  with  extensive  visible  interiors.  In  rougher 
country,  the  compartments  are  often  narrow  and  cut  up  into  many 
smaller  compartments.  In  flat  country,  the  compartmentation  is 
dependent  primarily  upon  the  woods  or  other  vegetation,  and  may 
even  be  non-existent. 

At  times,  a  series  of  compartments  may  exercise  a  tactical  influence 
corresponding  to  a  single  long  compartment. 

Since  there  are  so  many  variations  in  the  forms  of  compartments, 
it  will  not  be  surprising  to  find  that  there  are  many  which  can  not  be 
distinctly  classified. 

17.  Tactical  Influence  of  the  Terrain  Corridor. — 
a.    Covered  avenues  of  approach  and  attack. — 

The  necessity  for  covered  avenues  of  approach  in  attack  is  discussed 
in  Chapter  VI.  A  terrain  corridor,  when  suitably  formed  and  located, 
and  of  a  size  reasonably  well  adapted  to  the  force,  whether  a  battalion 
or  a  division,  which  is  to  use  it,  constitutes  one  of  the  most  advantageous 
approaches  for  an  attacking  force.  Troops  advancing  in  a  corridor  may 
concentrate  the  major  portion  of  their  close  supporting  fires  upon  the 
enemy  installations  located  within  that  corridor. 
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b.  Protection  against  defender's  observation  and  fire  from 
outside  the  corridor. — Troops  advancing  within  a  corridor  are  con- 
cealed from  terrestrial  observation  from  outside  the  corridor  and  pro- 
tected from  direct  fire  of  enemy  weapons  similarly  situated.  The 
defilade  from  direct  fire  is  particularly  effective  against  flat-trajectory 
weapons,  such  as  machine  guns,  rifles,  automatic  rifles,  37  m/m,  and  anti- 
tank artillery.  Since  terrestrial  observation  for  command  and  for 
control  of  distant  fires  from  outside  the  corridor  is  limited,  and  the  great 
effect  of  grazing  fires  which  is  so  important  to  the  close  defense  of  a 
position  is  so  materially  reduced  or  eliminated,  the  attacker  enjoys  a 
particular  advantage  when  advancing  in  a  corridor. 

On  the  contrary,  troops  attacking  along  a  ridge  are  subject  to  direct 
fire  from  defending  troops  that  are  located  in  the  two  adjoining, 
compartments.  In  this  situation  the  attacker  suffers  from  the  fire 
from  two  compartments,  causing  him  to  diverge  his  own  fire  while  the 
fire  of  the  defender  is  converging  upon  him.  If  troops  advance  up  a 
corridor  however,  only  the  enemy  in  that  one  compartment  can  deliver 
direct  fire  upon  them  and  attacking  troops  in  this  case  can  concentrate 
attention  and  power  upon  the  neutralization  of  the  direct  fire  and  ter- 
restrial observation  within  the  corridor;  this  effect  is  materially  pro- 
moted by  the  appropriate  location  of  boundaries  which  will  be  discussed 
later.  These  characteristics  of  a  compartment  give  a  decided  advantage 
to  troops  advancing  within  such  a  conidor. 

18.    Principal  Factors  Affecting  Terrain  Compartments. — 

a.  Observation. — The  terrain  features  enclosing  a  compartment 
completely  cut  off  terrestrial  observation  from  without  the  compart- 
ment and  the  defender's  observation  within  the  compartment  is  more 
or  less  neutralized  by  the  supporting  fire  of  the  attacker.  If  the  corridor 
is  a  valley,  observation  from  the  upper  slopes  is  usually  advantageous  but 
is  about  equal  to  both  attacker  or  defender.  The  defender  ordinarily  seeks 
the  higher  ground  or  the  upper  ends  of  a  corridor  for  his  final  defensive 
position  which  gives  him  a  certain  advantage  in  observation.  The 
same  advantage  of  observation  in  distance  and  duration  rests  with  the 
attacker  who  may  be  attacking  down  a  valley.  Long  corridors  which 
extend  deep  into  the  defender's  position  permit  the  attacker  to  observe 
farther  and  attack  by  greater  bounds  with  less  necessity  for  frequent 
displacement  of  observation  posts  or  flat  trajectory  weapons.  Cor- 
respondingly, if  the  defender  has  a  favorable  observation  post  which 
continues  to  function  unmolested,  he  will  be  able  to  deliver  continuous 
direct  fire  at  much  greater  ranges  than  if  the  attacker  were  traversing 
successive  cross  compartments.  The  attacker  seeks  corridors  which 
pierce  deeply  into  the  defender's  position  instead  of  those  which  stop 
at  the  enemy  position  itself;  such  long  corridors  enable  the  attacker 
to  observe  far  into  the  enemy  position  and  at  the  same  time  materially 
limit  the  movement  of  the  defender's  reserves  and  supplies  in  his  rear 
areas. 

b.  Field  of  Fire. — Similarly  to  terrestrial  observation  the  field 
of  fire  is  limited  within  the  compartment.  The  slopes  permit  the  de- 
fenders to  deliver  overhead  fire.  Similarly  the  defenders  are  able  to 
coordinate  cross  fires  in  the  corridor  but  such  fires  in  adjacent  compart- 
ments are  not  mutually  supporting  owing  to  their  natural  isolation. 
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c.  Cover. — As  already  indicated,  the  corridor  itself  offers  certain 
cover  against  observation  and  fire  from  the  outside.  If  the  corridor  be 
a  valley,  the  stream  line  or  gully  which  is  usually  found  therein  usually 
offers  some  cover.  Along  such  stream  beds  even  when  dry,  one  generally 
finds  some  trees.  Often  there  are  scattered  patches  of  trees  as  well 
as  more  or  less  important  folds  in  the  ground  which  offer  some  cover 
from  fire  within  the  corridor.  Every  advantage  should  be  taken  of  all 
cover  provided  to  facilitate  the  advance  of  the  troops. 

d.  Obstacles. — As  above  mentioned,  when  the  corridor  is  a 
valley  there  is  often  a  stream  bed  or  river  in  the  bottom  of  the  valley. 
If  such  an  axial  stream  is  unfordable  or  if  it  otherwise  constitutes  a 
difficult  obstacle,  it  presents  great  disadvantages  since  it  tends  to 
canalize  the  attack,  to  divide  the  attacker's  force,  restrict  maneuver, 
and  interfere  with  interior  communication  and  cooperation  within  the 
attacking  force.  Tributaries  to  axial  streams  which  run  more  nearly 
parallel  with  the  front  of  the  attack  form  obstacles  to  the  attack  in 
accordance  with  their  size  like  all  corresponding  ground  forms.  Streams 
found  in  the  bottom  of  cross  compartments  present  similar  obstacles. 

e.  Communications. — One  often  finds  that  corridors  offer 
favorable  axes  for  communications.  As  already  indicated,  corridors 
generally  permit  greater  facility  for  progress,  and  thus  indicate  direc- 
tions for  principal  effort;  they  offer  concealment  and  cover,  and  fewer 
natural  obstacles  will  probably  be  encountered  in  the  direction  of 
advance. 

f.  Conclusion. — It  is  thus  seen  that  the  conception  of  a 
corridor  is  a  compartment  lying  perpendicular  to  or  piercing  the 
enemy's  front,  and  the  term  usually  implies  a  combination  of  terrain 
factors  favorable  to  the  attack.  It  affords  a  suitable  avenue  of  approach 
and  attack,  and  favors  infiltration  and  penetration.  To  the  same 
degree  the  corridor  is  unfavorable  to  the  defense. 

19.    Influence  of  Terrain  on  the  Designation  of  Boundaries. — 

a.  General. — In  offensive  or  defensive  operations  any  tactical 
plan  involves  the  determination  of  command  areas  or  sectors  and  the 
corresponding  boundaries  between  such  zones  of  action  or  responsi- 
bility. Although  the  terrain  exercises  a  marked  influence  on  the  selec- 
tion of  boundaries,  this  decision  must  be  weighed  with  other  important 
considerations.  The  following  discussion  is  designed  to  show  in  what 
manner  the  terrain  influences  the  selection  of  boundaries. 

b.  Unity  of  Effort. — The  effective  power  exerted  by  a  military 
force  varies  directly  with  the  degree  of  unity  existing  among  the  several 
elements  constituting  the  force.  The  component  elements  receive 
different  but  mutually  supporting  missions.  When  a  commander  is 
given  a  mission  he  receives  a  responsibility;  that  implies  that  he  will 
be  allotted  the  necessary  means  and  the  necessary  authority  within 
his  sector  or  zone  of  responsibility.  Unity  of  effort  is  obtained  through 
coordination  exerted  by  a  common  superior  over  the  several  elements  of 
a  command  and  also  through  cooperation  among  the  subordinate 
leaders.  The  higher  one  goes  in  the  echelon  of  command  the  greater 
are  the  distances  which  separate  corresponding  commanders  from  each 
other.  As  the  difficulties  of  maintaining  this  personal  contact  become 
greater  it  becomes  more  difficult  to  secure  cooperation  and  coordination 
except  through  arbitrary  and  prearranged  means. 
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An  important  means  of  developing  coordination  and  promoting 
cooperation  is  by  the  judicious  selection  of  boundaries  between  adjacent 
units.  Between  adjacent  areas  it  is  evident  that  there  must  be  no 
misunderstanding  as  to  the  division  of  authority  and  responsibility, 
in  order  that  there  may  be  no  confusion,  conflict,  or  interruption.  Since 
responsibility  and  authority  are  complementary,  it  follows  that  responsi- 
bility should  not  be  divided.  Accordingly,  where  practicable,  boundaries 
should  be  so  placed  as  to  avoid  points  where  combined  action  is  es- 
pecially important  or  especially  difficult;  they  should  be  so  situated  as 
to  place  within  any  given  command  area  those  parts  of  the  terrain  in 
which  effective  action  is  particularly  sought.  As  these  boundaries 
fix  division  of  responsibility  they  may  be  a  source  of  weakness  to  the 
command  as  a  whole  and  their  location  should  be  such  as  to  permit 
cooperation  and  coordination,  and  accordingly,  to  provide  for  unity  of 
effort. 

Boundaries  therefore,  form  a  definite  part  of  a  tactical  plan  and  as 
such  deserve  the  most  careful  consideration  by  a  commander  so  that 
their  location  will  contribute  to  the  success  of  the  component  parts  of 
his  organization  and  to  the  accomplishment  of  the  common  mission  of 
the  whole.  As  in  all  tactical  situations,  the  terrain  has  a  decided  in- 
fluence on  the  location  of  boundaries  but  it  has  not  necessarily  the 
controlling  influence;  often  other  tactical  considerations  will  preclude 
taking  full  advantage  of  the  terrain  factor. 

c.  Offense. — As  has  been  described  in  the  paragraphs  covering 
the  terrain  compartments  and  corridors,  the  critical  area  for  the  attacker 
is  the  avenue  of  approach.  The  general  location,  direction  of  attack, 
approximate  frontages,  and  the  avenues  of  approach  of  the  main  and 
secondary  attacks  having  been  decided,  it  is  evident  that  the  means 
(troops  and  weapons)  as  well  as  responsibility  and  authority  in  those 
critical  areas  should  be  united.  Boundaries  between  such  areas  in  the  attack 
therefore  should  be  at  places  corresonding  to  the  edges  or  limits  of  the 
avenues  of  approach.  If  an  avenue  of  approach  is  a  terrain  corridor,  and 
that  corridor  is  a  valley,  the  boundaries  will  naturally  fall  along  the  crests 
of  the  ridges  and  on  the  sides  of  the  corridor.  If  woods  form  one  of  the 
limiting  features,  the  zone  of  action  should  include  that  portion  of  the 
margin  of  the  woods  from  which  the  enemy  can  observe  or  fire  directly 
into  the  corridor.  A  unit  attacking  in  a  zone  thus  defined  is  protected 
against  observation  and  direct  fire  from  areas  outside  of  its  own  zone  of 
action.  It  is  therefore  enabled  to  advance  with  comparatively  little 
reference  to  the  progress  of  adjacent  units  or  to  the  action  of  the  enemy 
in  adjacent  areas.  It  can  concentrate  its  attention  and  fire  upon  the 
enemy  within  its  own  zone  of  action,  and  its  ability  to  accomplish  its 
mission  is  greatly  enhanced. 

Where  there  are  questions  of  doubt,  or  if  the  route  of  approach  is 
other  than  a  corridor,  the  selection  of  the  boundaries  should  conform  to 
the  principles  heretofore  stated.  When  a  doubtful  area  exists,  from 
which  defensive  fire  can  be  directed  into  either  of  two  zones  of  action, 
the  main  attack  should,  in  general,  be  given  the  necessary  means  and 
responsibility  in  order  that  it  may  not  be  forced  to  depend  upon  the 
success  of  its  neighbor.  However,  at  times  the  general  form  of  the  zones 
of  action  may  indicate  which  command,  in  order  to  avoid  a  complicated 
maneuver,  should  be  assigned  the  responsibility  for  the  doubtful  area. 
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Sometimes  an  important  terrain  feature  is  encountered  which  will 
become  an  important  objective  of  the  attack  and  it  may  appear  puzzling 
at  first  glance  as  to  where  the  boundary  shall  be  placed  in  that  vicinity. 
One  should  consider  whether  it  shall  be  the  objective  of  one  or  more 
than  one  unit;  then  one  considers  the  manner  in  which  one  proposes 
to  operate,  or  in  other  words,  the  scheme  of  maneuver  best  adapted 
to  capture  that  objective.  With  these  features  in  mind  the  location 
of  the  boundary  is  determined  naturally.  Thus  it  is  seen  that  the  bound- 
aries are  graphic  details  which  interpret  important  details  of  the  com- 
mander's scheme  of  maneuver. 

In  certain  situations,  considerations  may  indicate  the  desirability 
of  directing  the  main  attack  along  a  ridge,  with  boundaries  along  the 
valleys.  If,  for  example,  the  terrain  consists  of  broad,  fairly  open 
ridges  separated  by  very  narrow,  wooded  valleys,  the  commander  may, 
in  order  to  make  his  own  strength  effective,  make  little  use  of  the  valleys 
and  attack  on  the  ridges,  accepting  the  disadvantages  of  having  to 
overcome  a  greater  amount  of  enemy  observed  fire. 

In  wide  envelopments,  it  is  necessary  to  fix  boundaries  between 
the  enveloping  force  and  the  other  friendly  troops  only  when  they  are 
(or  when  they  become)  so  close  together  that  there  may  be  doubt  as  to 
where  the  responsibility  of  one  commander  ceases  and  that  of  the  neigh- 
boring commander  commences. 

In  offensive  operations  or  plans,  the  boundaries  are  plotted  to 
include  the  rearmost  elements  of  the  units  involved  and  projected 
forward  as  far  as  the  contemplated  maneuver.  Compartments  of  terrain 
have  less  influence  in  the  location  of  boundaries  in  rear  areas  where 
enemy  fire  has  not  forced  troops  of  the  attacker  to  deploy  in  order  to 
advance,  and  where  such  troops  may  even  move  on  roads.  Cover  is 
always  sought  insofar  as  it  is  practicable,  but  the  farther  one  goes  to 
the  rear,  the  more  important  becomes  the  allocation  of  available  routes 
of  communication  among  subordinate  units.  Boundaries  between 
divisions,  for  example,  must  always  provide  some  means  of  communica- 
tion for  each.  Similarly,  in  marches  or  movements  forward  prior  to 
making  contact  with  the  enemy  or  in  retrograde  movements  in  breaking 
contact,  the  available  routes  of  communication  materially  influence 
the  location  of  boundaries  between  the  major  subdivisions  not  in  the 
covering  force. 

d.  Boundaries  in  Defense. — (1)  Tactical  Localities  in  Defense. 
For  centuries  past,  ridges  and  the  high  ground  which  surmounts 
them  have  been  looked  upon  as  strong  positions  for  battle.  Modern 
warfare  has  brought  no  change  in  this  general  conception.  Today, 
commanding  terrain  is  seized  with  even  more  avidity  than  in  the 
past.  High  altitudes  are  necessary  for  observing  the  effect  of  long 
range  fires  and  for  the  use  of  supporting  weapons  in  the  attack. 
With  these  same  weapons  and  modern  refinements  of  ground  organi- 
zation, defense  of  high  ground  is  made  corresponding  in  strength  to 
stout  fortifications,  which  are  sometimes  impregnable  to  direct  attack. 

A  defensive  attitude  generally  implies  weakness  in  numbers 
at  least  locally  at  the  time.  The  defender  therefore  seeks  to  overcome 
that  weakness  by  the  maximum  development  of  effective  fire  power 
and  the  most  economical  distribution  of  forces.  Accordingly,  the 
defender  will  seek  to  occupy  and  hold  the  tactical  areas  which  are 
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essential  to  the  integrity  of  his  position,  the  high  ground  which  gives 
him  observation  and  command,  and  localities  from  which  he  can  bring 
most  effective  cross  fires  from  positions  flanking  the  corridors  present- 
ing the  natural  routes  of  approach  to  the  attacker.  The  desire  is, 
in  general,  to  check  the  attacker  with  a  minimum  force  in  front  of 
the  approaches,  and  to  destroy  him  by  fire  from  the  flanks.  The 
defender  attempts  to  limit  the  penetration  by  the  attacker,  or  in 
any  event  to  prevent  exploitation  or  widening  of  the  breach,  by 
holding  the  shoulders  bordering  on  the  corridor.  Thus  in  keeping 
with  the  general  principles  of  unity  of  command  as  previously  in- 
dicated in  this  presentation,  natural  command  areas  of  individual 
responsibility  and  authority  are  outlined  by  the  series  of  tactical 
localities  along  the  defensive  position.  Since  such  tactical  localities 
usually  include  the  high  ground,  the  boundaries  will  usually  fall 
somewhere  between  those  higher  places — within  the  valleys. 

(2)  Boundaries  between  Tactical  Localities  in  Defense.  The 
defender  is  usually  assigned  a  mission  of  blocking  a  given  direction 
of  attack.  The  probable  directions  of  attack  or  routes  of  approach 
generally  follow  the  corridors  presented  by  the  valleys  between  tacti- 
cal localities.  The  commander  of  a  given  tactical  locality  should  be 
given  the  responsibility  of  covering  that  corridor  or  route  of  approach 
which  is  most  threatening  to  the  security  of  his  own  area.  Since 
valleys  often  provide  additional  cover  in  the  stream  beds  or  fringe  of 
trees,  etc.,  found  along  their  axial  lines,  it  appears  logical  that  the 
commander  of  a  given  locality  should  be  given  his  side  of  the  valley 
and  a  distance  beyond  to  include  such  interior  cover  in  the  corridor. 
It  follows  that  the  boundary  in  a  valley  will  ordinarily  be  placed 
parallel  to  the  ridge  or  valley  along  the  side  of  the  valley  opposite 
the  tactical  locality  most  threatened  by  that  approach.  For  similar 
reasons,  it  is  usually  preferable,  in  defense,  to  avoid  a  boundary  within 
a  woods  or  village. 

As  previously  described,  the  boundaries  between  subdivisions 
to  the  rear  of  forward  elements  and  beyond  effective  range  of  enemy 
artillery  will  be  placed  according  to  routes  of  communication  generally. 
In  continuing  the  boundary  line  between  units  in  defense,  considera- 
tion must  be  given  to  the  effect  of  one's  own  fire.  Boundaries  are 
so  placed  that  dead  spaces  are  limited  to  the  minimum,  and  such 
boundaries  are  placed  in  accordance  with  the  characteristics  of  the 
weapons  at  that  range  and  their  ability  to  cover  the  field  most 
effectively.  Thus  one  sees  the  boundaries  extended  to  the  front  along 
the  crests  of  the  hills. 

(3)  Boundaries  between  Larger  Units.  The  various  elements 
having  been  disposed  to  cover  the  shoulders  of  approaches,  the  sub- 
divisions are  combined  so  as  to  best  develop  unity  of  command, 
responsibility,  and  authority.  The  various  approaches  are  enumer- 
ated in  accordance  with  their  importance  or  danger  and  subdivisions 
are  combined  in  such  a  way  that  a  single  commander  will  be  respon- 
sible for  that  approach  and  that  the  several  dangerous  approaches 
will  be  apportioned  among  the  various  subdivisions,  no  one  having 
an  undue  proportion. 
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While  in  this  discussion  the  process  of  fixing  boundaries  has  been 
described  in  an  ascending  scale,  actually  the  process  takes  place 
beginning  at  the  highest  echelon  in  command.  The  largest  units,  for 
example,  may  fix  certain  fronts  in  general  terms  as  determined  by 
strategical  considerations;  they  correspond  to  areas  appropriate  to 
larger  forces  and  are  fixed  by  general  considerations.  As  one  decends 
in  the  echelon  of  command,  one  finds  more  and  more  detailed  con- 
sideration influencing  the  position  of  fronts  and  boundaries.  A  corps 
commander  will  give  general  directions  for  the  location  of  his  de- 
fensive position  and  the  boundary  between  major  subdivisions,  having 
in  mind  the  advantage  of  great  natural  obstacles,  prominent  ridges 
and  positions  covering  important  approaches  to  his  territory;  con- 
sideration is  given  to  security  of  flanks  and  protection  from  turning 
movements.  The  Division  Commander  considers  fields  of  fire  for 
artillery,  etc.,  while  subordinate  commanders  place  their  lines  and 
boundaries  where  they  may  develop  the  greatest  fire  power  in  their 
infantry  weapons  and  an  effective  plan  of  defensive  fires  and  facilitate 
command  and  coordination  among  subordinate  units. 

e.  Summary. — The  assignment  of  command  areas  and  fixing 
responsibility  among  them  by  means  of  boundaries,  must  be  based  upon 
a  consideration  of  the  critical  localities  or  areas  in  which  unity  of  com- 
mand is  most  important.  In  attack,  the  critical  areas  are  usually  the 
routes  of  approach;  in  defense,  they  are  ordinarily  the  tactical  localities 
or  key  points  which  block  those  avenues  of  approach  and  which  it  is 
important  to  hold. 
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20.  ^  General  Considerations. — 

a.  No  act  of  war  is  independent  of  the  terrain.  By  its  very  nature 
the  terrain  exercises  a  marked  influence  not  only  upon  the  conduct  of 
the  operation  but  on  the  outcome  of  the  battle  itself. 

b.  The  terrain  intercedes  in  war: 
by  its  topographical  form, 

by  natural  and  artifical  cover,  i.e.,  concealment  and  shelter 
provided  by  vegetation  and  installations  existing  on  the  sur- 
face, by  the  physical  nature  or  composition  of  the  ground  itself. 
These  characteristics  have  no  absolute  value.   They  are  generally 
denned  in  the  following  three  paragraphs. 

21.  Topographical  Forms. — 

a.  Uniformly  flat  terrain  does  not  lend  itself  to  extensive  observa- 
tion except  by  special  installations.  On  the  other  hand,  it  is  adapted 
quite  well  to  the  organization  of  aerial  observation.  It  is  favorable  to 
the  progression  of  troops  but  does  not  provide  protection  from  view  and 
fires.  It  does  not  favor  the  organization  of  fires  disposed  in  depth. 
(See  FSR  pars.  426-431). 

b.  Terrain  which  is  broken  provides  covered  routes  of  approach, 
and  often  observation  points  for  long  range.  Toxique  gases  tend  to 
accumulate  and  persist  in  the  bottom  of  the  depressions. 

c.  In  regions  of  high  mountains,  the  difficulties  resulting  from  the 
scarcity  of  routes  and  from  the  impracticability  of  certain  areas  impose 
special  rules  for  the  conduct  of  such  operations. 

d.  Counter  slopes. — 


The  slope  A-B  facing  toward  the  enemy  generally  gives  a  defender 
an  extensive  field  of  action,  but  it  is  exposed  to  view  and  to  enemy  fires. 
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Support  by  friendly  artillery  on  that  forward  slope  becomes  increasingly 
more  difficult  as  the  slope  is  more  accentuated. 

The  counter  slopes,  that  is  to  say,  the  slopes  B-C  opposite  to  the 
enemy  and  escaping  his  terrestrial  observation,  themselves  have  a 
restricted  view  and  field  of  fire  by  infantry.  On  the  contrary,  they 
facilitate  the  action  of  surprise.  The  units  which  are  installed  there 
escape  the  destructive  enemy  fire  when  not  subjected  to  aerial  observa- 
tion. Beside,  the  support  by  friendly  artillery  is  particularly  easy 
there.  The  inconvenience  which  such  counter  slopes  present  are  con- 
siderably diminished  when  the  terrain  in  front  can  be  observed  by  other 
elements  placed  in  front  of  the  crest  and  shelled  by  organizations  es- 
tablished to  the  rear  or  flanks. 

The  slope  C-D  turned  toward  the  enemy  but  sheltered  from  direct 
view  by  an  intervening  crest,  combines  the  advantage  of  an  extensive 
field  of  action  and  surprise,  but  it  lends  itself  less  to  artillery  support 
than  do  the  counter-slopes. 

e.  Terrain  Compartments. — As  explained  in  the  chapter 
describing  terrain  compartments  and  corridors,  ridges  parallel  to  the 
front  constitute  masks  for  troops  in  position  or  in  movement.  They 
favor  the  installation  of  successive  defensive  organizations  and  especially 
the  echelonment  of  batteries  of  artillery  sheltered  from  direct  view  of 
the  enemy. 

f.  Corridors. — Folds  of  the  terrain  perpendicular  to  the  front 
furnish  routes  of  approach  and  favor  infiltration.  From  the  defen- 
sive view,  corridors  canalize  offensive  action;  they  are  easily  covered 
by  enfilade  fire,  and  generally  permit  the  cooperation  of  flanking 
action  by  defensive  artillery. 

In  general,  one  assumes  that  terrain  which  is  flat  and  open,  is 
dangerous  in  the  presence  of  automatic  weapons ;  a  strong  fire  support 
(art.,  m.g.  etc.)  is  necessary  for  progress  under  such  circumstances. 

Terrain  which  is  slightly  rolling  is  more  favorable  to  progression 
to  the  extent  that  it  permits  covered  approaches.  Open  terrain  will 
facilitate  the  action  of  fire  (especially  that  of  the  artillery);  terrain 
lightly  covered  and  rolling  will  facilitate  the  action  of  tanks. 

Short  depressions  parallel  to  the  front  favor  the  echelonment  of 
fire  and  movement  of  units  engaged. 

The  possession  of  crests  or  of  slopes  of  a  valley  often  assures  the 
possession  of  the  neighboring  low  ground. 

g.  Terrain  which  is  heavily  wooded  or  very  rugged  is  not  favorable 
to  a  rapid  action;  it  facilitates  infiltration,  but  it  disorganizes  such 
UTiitc  in  extensive  woods,  and  deprives  them  of  an  efficient  artillery 
fire  support, 

h.  Bluffs,  river  lines,  lakes,  ponds,  and  marshy  regions  retard 
progression;  they  constitute  obstacles  which  may  prove  to  be  unsur- 
mountable  under  certain  conditions  for  tanks  and  Other  heavy  transport 
and  materiel,  if  not  for  all  troops. 

22.  Cover  and  Installations  Existing  on  the  Surface  of  the 
Ground. — 

a.  Barren  ground  facilitates  progression  in  areas  remote  from  the 
enemy.   In  contact,  it  exposes  the  troops  to  enemy  observation  and  fire. 

b.  Covered  ground  hides  troops  from  terrestrial  or  aerial  observa- 
tion; on  the  contrary,  it  absorbs  a  great  deal  of  infantry. 
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c.  The  same  is  true  of  woods  which  interfere  with  progress  and, 
in  certain  cases,  form  an  obstacle  to  the  progress  or  employment  of 
tanks.  They  provide  concealment  and  some  protection  from  infantry 
fire.  Gas  infection  of  the  area  is  more  lasting  in  such  communities. 
Small  woods  are  registering  marks  for  artillery. 

d.  Cultivation  modifies  the  aspect  of  terrain;  it  can  sometimes 
provide  concealment  and  form  an  obstacle  to  movement. 

e.  Isolated  buildings  and  small  groups  of  buildings  attract  enemy 
fire;  the  effect  of  gas  is  particularly  persistent  there.  On  the  other 
hand,  they  constitute  obstacles  and  shelter  for  their  occupants  and 
they  furnish  numerous  resources  for  the  defensive  organization  in  the 
form  of  provisions  (water)  and  materiel. 

f.  Routes  of  transport  of  every  kind  (roads,  railroads,  water 
routes)  exert  a  great  influence  on  the  conduct  of  operations ;  they  play 
an  important  role  in  war,  either  in  the  movement  of  troops  or  in  the 
problem  of  supply.  Important  installations  (like  bridges)  are  vital  and 
particularly  sensitive.  The  hedges  and  rows  of  trees  which  border  such 
routes  offer  certain  concealment  but  present  objectives  for  fire  and 
bombing. 

23.    Nature  of  the  Soil  — 

a.  The  nature  of  the  soil  influences  the  facility  to  passage  over- 
land, the  establishment  or  maintenenace  of  routes  and  trails,  as  well 
as  the  construction  and  upkeep  of  military  works  involving  ground 
excavation. 

b.  Improved  terrain  (roads,  buildings,  etc.)  permits  rapid  move- 
ment but  the  upkeep  of  such  existing  works  requires  much  supervision 
and  a  considerable  number  of  labor  troops. 

c.  Excavation  in  hard  ground  requires  long  and  tedious  labor; 
it  often  necessitates  the  employment  of  special  implements  or  ma- 
chinery. On  the  other  hand,  the  upkeep  of  works  built  of  that  material 
is  appreciably  reduced. 

d.  Hard  pan,  or  ground  which  is  not  porous,  requires  the  pro- 
vision of  special  measures  for  drainage. 

e.  Marshy  ground  makes  life  a  burden  for  the  troops  who  must 
occupy  it;  all  works  constructed  there  must  be  made  on  the  surface 
or  even  raised  above  the  natural  ground  level. 

f.  Ground  which  is  at  the  same  time  soft  and  consistent,  in  a 
general  way,  gives  the  best  results  in  the  construction  of  military  works. 

g.  Finally,  the  nature  of  the  ground  enters  into  the  consideration 
of  the  effects  of  explosive  projectiles,  and  of  gas  in  the  ground  itself  or 
in  the  underbrush. 
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24.  General  Considerations. — 

In  the  attack  the  mission  often  implies  seizing  a  certain  position 
and  thereafter  holding  it  by  the  delivery  of  effective  fire.  It  follows 
that  in  considering  an  objective  for  a  force,  appropriate  terrain  features 
must  be  selected.  Similarly,  the  direction  sometimes  referred  to  as  the 
decisive  direction  must  be  wisely  chosen.  Finally,  the  line  of  departure 
for  the  assaulting  troops  should  meet  the  requirements  in  the  line  of 
operations.  When  a  plan  of  attack  has  been  under  consideration  it 
is  put  to  the  following  test : 

Will  the  plan  carry  out  the  given  mission,  if  successful? 

If  not  successful,  what  will  be  the  result? 

What  are  the  chances  of  success,  considering  time,  space  and 
terrain  ? 

Will  the  plan  facilitate  future  offensive  action? 

25.  Infantry  Fires. — 

Fire  is  the  dominating  factor  in  combat.  The  attack  denotes 
fire  power  which  advances.  The  defense  denotes  fire  power  which 
halts  that  advance.  Fire  destroys  the  enemy  or  forces  him  to  dig  in. 
By  a  judicious  utilization  of  the  terrain,  the  attack  carries  nearer  and 
nearer  to  the  enemy,  a  system  of  powerful  fire  capable  of  breaking  his 
resistence. 

One  observes  that  whenever  the  weapons  and  the  configuration  of 
the  terrain  permit,  the  infantry  attack  includes: 

Fires  which  accompany  the  assaulting  echelon. 
Fires  from  position  which  can  continue  to  support  the  attack 
from  original  positions  or  by  displacement  by  bounds. 

26.  Artillery  Fires. — 

Theoretically,  improvements  in  materiel  and  in  methods  of  pre- 
pared artillery  fire  should  permit  the  artillery  to  strike  rapidly  every- 
where, but  in  practice  the  conditions  necessary  for  these  results  can 
not  be  brought  about  everywhere  and  at  all  times. 

To  begin  with,  a  large  part  of  the  artillery  can  deliver  only  flat 
trajectory  fire  resulting  in  dead  angles  for  this  type  of  artillery.  One 
notes  now  a  rolling  barrage  thickens  or  thins  out  when  progressing  up 
or  down  slopes. 

Aerial  observation  is  intermittent  and  it  is  sometimes  even  im- 
possible. The  most  effective  close  support  to  the  infantry  by  the 
artillery  is  made  much  easier  and  certain  where  terrestrial  observation 
is  practicable.    However,  it  often  happens  that  descending  slopes 
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where  our  fire  is  less  effective,  cannot  be  seen  from  terrestrial  observation 
posts.  Therefore  a  study  of  the  terrain  to  locate  such  possible  dead 
spaces  will  enable  commanders  to  determine  in  a  degree  the  influence 
of  the  terrain  on  the  artillery  fire  and  in  a  measure,  how  to  overcome 
this  deficiency. 

27.    Ground  Forms. — 

When  the  attacker  encounters  several  successive  ridges  parallel 
to  the  front,  certain  disadvantages  are  presented  to  him.  Beside  the 
command  and  observation  available  to  the  defender  who  occupies  the 
higher  ground,  the  reverse  slopes  present  other  difficulties  to  the  attacker. 
Terrestrial  observation  is  limited  by  the  horizon  and  the  information 
about  the  reverse  slope  is  accordingly  restricted;  fire  on  descending 
slopes  is  less  effective  unless  the  slope  of  the  ground  and  the  angle  of 
fall  of  the  curved  trajectory  of  the  particular  projectile  correspond; 
the  attacker  must  cross  the  exposed  crest  before  his  own  direct  fire  and 
terrestrial  observation  can  become  effective;  finally,  upon  reaching  the 
reverse  slope  the  attacker  is  surprised  by  the  defender's  disposition, 
strength,  installations,  and  plan  of  fire. 

As  heretofore  discussed,  a  corridor  naturally  concentrates  the  direc- 
tion of  the  efforts  of  the  attacker  in  the  hands  of  the  commander  whose 
troops  are  utilizing  such  a  terrain  feature  in  the  attack.  The  same 
advantages  accrue  to  the  commander  of  an  enveloping  force  in  that  he 
may  encounter  troops  of  the  main  enemy  body  who  will  oppose  him 
athwart  his  direction  of  attack,  the  high  ground  which  separates  his 
force  from  the  main  enemy  position  will  also  materially  restrict  the 
fire  upon  him  from  that  main  enemy  position. 

In  making  an  estimate  of  the  situation  and  studying  the  terrain 
in  formulating  plans  for  an  attack,  the  corridor  selected  for  the  main 
effort  should  lead  to  the  most  important  terrain  objective,  in  a  decisive 
direction,  and  enable  the  attacker  to  exercise  the  greatest  advantage 
which  his  weapons  possess,  all  with  a  view  to  securing  the  most  impor- 
tant results  in  the  easiest  manner.  Even  though  the  enemy  may  be 
defending  the  far  side,  a  cross  compartment  frequently  includes  smaller 
corridors  which  lead  to  the  defender's  position.  The  greatest  concentra- 
tion of  prepared  fires  may  be  expected  immediately  in  front  of  the 
defender's  position  and  it  is  here  that  the  attacking  infantry  requires 
the  greatest  protection. 

The  attacker  should  generally  attack  the  enemy  over  the  full 
width  of  the  corridor,  at  least  by  fire.  The  troops  themselves  need 
not,  and  often  will  not  cover  the  full  width  of  the  corridor  with  their 
troops.  This  implies  that  the  size  of  the  corridor  should  correspond 
to  the  size  of  the  force  assigned  to  attack  in  it.  A  corridor  which  is  too 
small  for  the  organization  assigned  to  attack  in  it,  limits  its  maneuver- 
ability and  forces  formations  which  may  not  be  advantageous.  On 
the  other  hand,  a  corridor  which  is  too  large  does  not  enable  the  attacker 
to  properly  cover  it  with  troops  and  possibly  not  even  with  fire.  Since 
one  cannot  alter  the  corridors  available  but  must  accept  them  as  found, 
it  follows  that  the  size  of  the  units  assigned  to  attack  in  them  must 
conform  to  the  corridor.  The  attacker's  fire  should  cover  the  full 
width  of  the  corridor  and  its  full  depth  if  practicable,  or  at  least  to  a 
depth  which  includes  the  defender's  weapons  which  are  within  range 
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of  the  advancing  infantry.  Since  corridors  are  susceptible  to  gassing 
by  the  defender,  care  must  be  observed  to  avoid  gassed  areas  within 
the  corridor  selected ;  if  necessary,  another  avenue  of  approach  or  attack 
must  be  chosen. 

The  advantages  which  a  corridor  presents  to  an  attack  by  a  major 
force  are  also  provided  to  the  offensive  operations  of  smaller  units. 
Advance  guard  action,  a  reconnaissance  in  force,  or  a  local  attack 
which  drives  back  the  enemy  covering  troops  or  makes  a  raid,  will 
often  find  that  a  corridor  offers  flank  protection  against  observation  and 
fire,  and  the  ability  to  concentrate  effort  in  a  confined  space,  thereby 
materially  increasing  the  offensive  capacity  of  that  small  force. 
28.    Battle  Zones  and  Objectives. — 

Expansive  cross  compartments  form  natural  battle  zones  in  the 
attack.  Commanders  of  major  units  study  the  terrain  far  in  advance 
of  contact  or  arrival  at  those  areas  and  select  zones  suitable  to  the  size 
of  their  organization,  being  governed  by  favorable  terrain  features  of 
importance  commenserate  with  the  operation.  This  objective  defines 
a  phase  in  the  advance  of  the  major  unit  under  discussion.  Each 
successively  smaller  subdivision  of  the  major  unit  breaks  up  that 
distance  into  shorter  objectives  or  bounds  conforming  to  its  require- 
ments. In  general,  one  may  state  that  an  objective  for  a  large  unit  is  a 
band  of  terrain  whose  conquest  corresponds  with  a  well  determined 
phase  in  the  combat;  that  is,  no  displacement  of  its  materiel  (art), 
and  no  regrouping  of  subordinate  units  seem  necessary  in  the  attainment 
of  that  objective  once  the  operation  for  its  attainment  is  begun. 

A  commander  studies  the  facilities  which  are  presented  by  the 
terrain  for  eventual  deployment  of  his  troops  and  materiel,  and  the 
good  employment  of  his  fires.  He  considers  the  advantages  of  the  road 
net  providing  cover,  with  a  view  to  concentrating  his  forces  on  the 
battlefield  at  the  time  and  place  desired.  I  f  the  general  terrain  structure 
does  not  provide  a  suitable  battle  zone  across  his  whole  front,  the  com- 
mander may  advance  alternately  by  subdivisions  as  suitable  terrain  is 
available. 

A  battlefield  selected  for  a  corps  is  generally  behind  a  mask,  and 
provides  good  distant  range  for  artillery  fire.  Its  objective  encompasses 
a  band  of  terrain  whose  conquest  corresponds  with  a  well  determined 
phase  of  the  combat.  It  consists  of  the  ensemble  of  the  points  on  the 
terrain  whose  occupation  or  whose  conquest  appears  necessary  before 
pushing  the  advance  further.  Generally  the  first  objective  includes 
the  presumed  enemy  position  of  resistance.  This  may  and  usually  does 
involve  other  intermediary  objectives  selected  by  the  divisions  all  of 
which  are  coordinated  in  time  and  space  by  the  Corps. 

Between  such  battle  zones  are  found  the  appropriate  objectives  for 
the  major  units,  that  is,  the  ensemble  of  terrain  features  whose  possession 
or  conquest  seems  necessary  prior  to  pushing  the  attack  further.  One 
determines  equally  the  zones  of  attack  which  are  practicable  and  the 
dominating  terrain  features  or  important  supporting  points. 

Thus  after  studying  a  map  in  making  plans  for  an  advance  or 
attack,  one  determines :  the  successive  battle  zones  (important  ridges, 
or  evident  limits  of  cover  perpendicular  to  the  axis  of  march);  the 
compartition  of  the  terrain  laterally  in  the  regions  where  contact  with 
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the  main  body  of  the  enemy  is  possible;  the  important  cross  compart- 
ments; the  axial  roads  and  the  transversal  roads. 

Smaller  units  generally  limit  their  objectives  by  making  their 
attacks  from  one  visible  horizon  to  the  next.  The  smaller  units  are 
dependent  upon  the  close  supporting  fires  to  cover  their  advance.  Those 
fires  in  turn  are  dependent  upon  observation  which  those  horizons  will 
provide.  Upon  attaining  those  horizons,  a  displacement  of  observation 
is  necessary  always,  and  often  a  displacement  of  supporting  fire  units 
as  well  as  a  reorganization  of  the  attacking  troops  is  desirable. 

A  bound  is  also  indicated  where  the  infantry  encounters  a  serious 
obstacle  which  requires  special  means  to  overcome.  The  offensive 
capacity  of  attacking  battalions  against  serious  opposition  is  generally 
not  more  than  2000  to  2500  yards.  Therefore  a  bound  or  intermediate 
objective  is  assigned  to  permit  a  passage  of  lines.  The  greater  distances 
involved  in  objectives  of  major  units  are  broken  into  shorter  objectives 
for  the  smaller  units  between  which  one  often  finds  strong  natural  or 
artificial  defensive  positions  making  it  desirable  to  define  intermediate 
bounds  for  the  smaller  units  in  the  attack.  All  such  objectives  should 
be  clearly  defined  lines  on  the  terrain  such  as  roads,  a  crest,  a  wood,  a 
village  etc. 

One  finds  that  the  elements  of  time  and  space  are  all  absorbing  in 
tact;cal  operations  and  these  elements  are  governed  largely  by  terrain. 
Any  objective  or  bound,  as  such,  implies  a  halt  of  greater  or  less  dura- 
tion, and  time  is  lost.  The  halt  prescribed  for  a  given  objective  or 
bound  is  determined  by  the  time  considered  necessary  to  overcome  the 
difficulties  encountered  there,  be  it  displacement  or  regrouping  of  troops 
for  change  of  direction  etc.  When  the  delay  cannot  be  predicted,  the 
orders  prescribe  that  the  advance  will  be  resumed  on  order.  At  other 
times,  a  time  is  prescribed  in  original  orders  for  resuming  the  advance. 
This  system  has  the  disadvantage  of  losing  valuable  time  if  too  much 
tim^  has  been  allowed  for  that  halt.  On  the  other  hand,  if  one  has 
underestimated  the  time,  and  the  troops  are  not  prepared  to  advance 
at  the  time  prescribed,  serious  consequences  may  ensue.  Sometimes 
bounds  or  intermediary  objectives  are  prescribed  only  as  precautionary 
measures.  If  the  situation  is  uncertain  and  a  commander  wishes  to 
be  prepared  for  eventualities  which  may  arise  but  which  he  does  not 
expect  to  materialize,  he  may  prescribe  an  intermediate  objective  to  be 
employed  or  halted  upon,  only  on  his  orders. 

Such  objectives  permit  the  commander  to  coordinate  the  advance 
or  maneuver  of  his  subordinate  units  and  to  maintain  control  of  his 
troops  an  of  which  is  extremely  difficult  in  movement.  It  is  evident 
therefore  that  in  a  sense,  bounds  may  be  considered  as  technical  or 
tactical. 

29.    Successive  Phases  in  Combat. — 

Development,  Approach  March,  Deployment,  Advancing  the 
Attack,  Assault,  Pursuit  or  Organization  for  Defense. 

During  the  development  of  larger  organizations,  parallel  roads  or 
routes  of  approach  are  sought.  The  development  terminates  prior  to 
deployment  in  the  occupation  of  assembly  positions.  These  positions  are 
screened,  as  far  as  practicable,  from  air  and  ground  observation  and 
reconnaissance.  They  are  separated  by  sufficient  intervals  and  dis- 
tances to  insure  that  concentrated  targets  are  not  offered  to  hostile  air 
or  artillery  bombardment. 
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When  a  column  approaches  a  shelled  area  or  an  area  liable  to  be 
shelled,  it  is  necessary  for  it  to  be  broken  up  into  smaller  columns  in 
order  to  continue  the  advance  with  only  a  minimum  loss.  During  this 
stage  it  is  necessary  for  commanders  to  make  personal  reconnaissance 
in  advance  to  locate  shelled  or  gassed  areas,  best  routes  of  approach, 
the  enemy's  position,  the  location  of  his  flanks,  the  character  of  the 
terrain,  and  the  nature  of  the  hostile  field  works.  During  the  approach 
march,  covered  routes  of  approach  should  be  utilized  to  the  fullest 
extent.  Areas  exposed  to  enemy  observation  must  be  crossed  rapidly, 
usually  by  rushes. 

The  development  phase  of  the  advance  disposes  the  troops  for  the 
attack.  Important  considerations  in  this  phase  are  the  front  or  zone 
of  action;  the  depth  of  penetration  of  the  maneuver  demands  a  cor- 
responding echelonment  in  depth  of  the  attacking  forces. 

The  scheme  of  maneuver  for  the  attack  will  describe  a  decisive 
attack,  or  main  effort,  the  success  of  which  will  insure  that  of  the  attack 
as  a  whole.  Other  units  may  be  given  tasks  of  attacking  in  other  places 
which  will  contribute  to  the  success  of  the  main  effort,  either  by  im- 
mobilizing the  enemy  reserves,  by  capturing  ground  which  dominates 
the  zone  of  the  main  effort,  or  by  assisting  the  main  effort  in  other 
ways.  Considerations  of  objectives,  decisive  directions,  and  zones  of 
action  have  already  been  discussed. 

The  line  of  departure  is  a  line  on  the  terrain,  which  the  leading 
elements  of  assault  units  are  directed  to  cross  at  a  designated  time. 
Where  possible  the  line  selected  should  be  easily  recognized  on  the 
ground;  it  should  be  approximately  perpendicular  to  the  direction  of 
attack,  and  preferably  should  provide  cover  from  observation,  and 
from  fire  by  direct  laying.  It  should  be  as  close  to  the  enemy  as  practi- 
cable, subject  to  the  condition  that  the  troops  should  be  able  to  reach  it 
without  engaging  in  the  fire  fight.  Under  the  protection  provided  by 
friendly  troops,  terrain  features  exercise  a  controlling  influence  in  the 
selection  of  a  line  of  departure. 

Terrain  features  play  an  important  role  in  placing  weapons  for 
supporting  fires  to  cover  an  attack,  having  in  mind  the  practicability 
of  reaching  the  desired  targets  and  providing  observation,  command, 
defilade  and  range  according  to  the  characteristics  of  the  arm.  When 
the  situation  demands,  the  terrain  is  studied  for  its  utility  for  the  use 
of  gas  and  smoke.  Sometimes  when  natural  corridors  are  not  presented, 
they  may  be  created  artificially,  in  a  degree,  by  the  use  of  smoke  or 
fire  to  neutralize  a  flank  of  the  zone  of  action.  Any  plan  for  attack 
should  involve  a  preliminary  study  of  the  terrain  with  a  view  to  utilizing 
it  to  promote  the  greatest  coordination  among  the  separate  arms  and 
fires,  including  tanks  and  air  forces. 

Higher  commanders,  by  map  study  and  reconnaissance  utilize, 
the  terrain  in  making  plans  for  the  attack.  In  advancing  the  attack, 
the  smaller  the  unit,  the  more  it  is  affected  by  the  immediate  local  condi- 
tions and  the  smallest  irregularities  of  the  terrain;  subordinate  com- 
manders constantly  watch  the  terrain.  The  defender's  position  will 
ordinarily  be  organized  in  depth.  In  attempting  to  penetrate  this 
position,  the  attacker  tries  to  concentrate  his  strength  opposite  the 
weaker  sections  of  the  enemy  line.  Whenever  strong  points  of  resistance, 
machine  gun  nests  and  the  like  are  encountered,  the  attacker  tries  to 
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pinch  out,  envelope,  or  attack  such  positions  from  the  flank  or  rear, 
having  in  mind  constantly  the  scheme  of  maneuver  as  laid  down  by- 
higher  authority.  Reconnaissance  will  disclose  any  possible  routes 
defiladed  from  enemy  fire.  The  decision  may  call  for  placing  sup- 
porting fires  by  artillery  or  infantry  weapons ;  eventually  reserves  will 
be  called  upon  in  the  critical  period  in  the  attack.  These  considerations 
involve  the  selection  of  suitable  terrain  where  reserve  units  will  be 
placed  and  routes  of  approach  therefrom. 

ii  A  successful  attack  is  usually  followed  by  steps  to  reorganize  the 
troops,  organize  the  position  gained,  prepare  for  counter  offensive  action 
by  the  enemy,  or  pursue  the  enemy  if  he  is  in  retreat  or  is  demoralized. 
If  a  defensive  position  is  taken  up  temporarily,  tactical  localities  which 
provide  greatest  natural  strength  are  occupied.  If  the  pursuit  is  con- 
templated, the  terrain  to  the  front  is  studied  for  routes  of  approach 
which  may  be  utilized  to  get  around  the  retreating  enemy's  flanks  and 
lines  of  retreat  as  well  as  locations  where  contact  can  be  made  under  the 
most  favorable  circumstances  with  a  view  to  the  eventual  destruction 
of  the  enemy. 
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30.    General. — 

The  advantages  of  defensive  combat  are  that  it  usually  permits : 

a.  Choice  of  ground. 

b.  Organization  of  the  ground. 

c.  Highly  organized  fires  (which  involves  the  proper  utilization 
of  the  ground). 

The  general  location  of  the  position  or  area  in  which  the  defensive 
battle  is  to  be  fought  is  determined  by  strategical  considerations  and 
by  the  situation,  particularly  the  mission. 

A  decision  may  have  been  reached  in  time  of  peace  or  before  setting 
forth  upon  a  campaign  or  operation  as  to  the  front  or  critical  point  upon 
which  a  decisive  attack  is  to  be  directed,  but  unexpected  circumstances, 
or  surprise  measures  taken  by  the  defender,  may  make  modifications 
necessary.  Accordingly,  a  certain  flexibility  should  exist  in  plans  for 
attack  in  order  to  provide  for  alternate  practical  measures  based  upon 
new  reliable  information. 

Generally  in  war,  the  emplacement  of  a  position  is  determined  by 
the  circumstances.  In  every  case  the  mission  takes  priority  over  the 
terrain  and  troops  must  be  trained  to  know  how  to  derive  the  greatest 
advantage  from  the  terrain  which  is  imposed  upon  them.  When  cir- 
cumstances permit  the  choice  of  a  position,  the  choice  involves  the 
search  for  a  zone  which  permits  one  to  fix  and  impose  the  principle 
elements  of  the  organization  of  the  ground  under  circumstances  most 
favorable  to  the  defense. 

The  detailed  location  and  organization  are  determined  by  tactical 
considerations.  While  the  situation,  including  the  mission,  generally 
imposes  more  or  less  definite  limitations  with  respect  to  the  locality 
where  resistance  may  be  offered,  the  commander  selects  the  area  that 
affords  the  defending  forces  opportunity  to  deliver  combat  under  the 
most  favorable  conditions. 

Notwithstanding  the  reasons  which  have  caused  a  commander 
to  take  a  defensive  attitude,  nor  the  respective  situations  of  the  op- 
posing forces,  defensive  combat  for  the  executants  is  always  translated 
into  the  following  mission: 

-to  hold,  in  spite  of  the  enemy,  a  certain  portion  of  terrain 

which  the  commander  has  prescribed  to  be  denied  to  the  enemy, 
-to  retake,  as  soon  as  possible,  those  portions  of  the  terrain 

in  which  the  enemy  may  have  succeeded  in  penetrating. 
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Time  and  space  factors  require  more  careful  weighing  in  defense 
than  in  the  attack  which  enjoys  the  greater  advantage  of  initiative. 

31.    Ground  Forms. — 

The  distinctive  features  of  any  piece  of  country,  are  the  watersheds, 
the  direction  of  the  streams  and  the  general  trace  of  the  contours. 

The  general  influence  of  cross-compartments  upon  the  defense  has 
been  presented  rather  fully  in  the  discussion  of  these  features  in  the 
attack.  In  general  the  cross-compartment  which  is  as  nearly  continuous 
as  possible  across  the  front  should  form  the  basis  of  the  position  selected 
by  the  defender.  Such  cross-compartment  should  be  broken  by  as 
few  corridors  as  possible.  In  order  to  extend  the  field  of  observation  to 
the  greatest  possible  range,  the  cross-compartment  should  be  as  broad 
as  practicable  even  without  limit.    It  should  provide  suitable  obstacles. 

Heretofore  the  search  for  more  or  less  extensive  fields  of  fire  has 
served  as  a  basis  in  the  choice  of  a  line  of  resistance.  The  development 
of  tanks  and  other  mechanized  materiel  has  increased  the  importance 
of  obstacles  which  are  effective  against  such  forces.  On  the  other  hand, 
the  development  of  automatic  weapons  may  permit  the  defender  to 
accept  defensive  positions  with  short  ranges  in  his  field  of  fire  when 
necessary.  Fields  of  fire  of  200  yards  may  be  sufficient  with  the  present 
automatic  weapons,  in  certain  situations,  especially  when  obstacles 
exist  immediately  in  front  of  that  position. 

TOPOGRAPHICAL 
CRZST 


RDI422 

The  occupation  of  the  topographical  crest  permits  distant  fires, 
easy  withdrawal,  and  the  installation  of  artillery  observation  posts; 
on  the  contrary,  it  does  not  permit  a  close  defense  in  all  cases  on  account 
of  dead  spaces  in  front  of  the  position;  it  can  be  easily  recognized  and 
can  be  the  objective  of  bombardments.  Such  emplacements  are  favor- 
able for  limited  resistance  and  for  delaying  action. 

The  occupation  of  the  military  crest  permits  a  combined  distant 
and  close  defense;  it  gives  sufficiently  good  views,  but  it  is  exposed  to 
fires  and  bombardment  if  it  is  not  dissimulated;  it  generally  does  not 
permit  an  easy  withdrawal. 

The  occupation  of  a  counter  slope  gives  observation  for  short 
distances  only  but  it  permits  one  to  escape  the  terrestrial  observation 
and  the  bombardment  shelling;  it  permits  the  concentration  of  fires 
from  the  rear.  The  emplacements  are  favorable  to  final  resistance, 
especially  if  they  are  hidden  from  aerial  observation. 

The  contemplated  use  of  armored  cars  and  tanks  by  the  enemy 
will  also  influence  the  choice  of  positions.  This  possibility  assigns 
particular  importance  to: 
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Natural  obstacles  effective  against  tanks. 
The  ravines,  habitations,  and  woods. 

The  echeloning  and  the  camouflage  of  defensive  installations. 
The  preparation  of  active  and  passive  anti-tank  measures. 
In  mountainous  country,  the  terrain  takes  on  considerable  impor- 
tance; the  possession  of  centers  of  communication  or  of  crests  becomes 
capital;  fires  lose  much  of  their  value  because  their  grazing  effect  is 
missing;  artillery  support  is  less  effective  than  on  more  level  ground 
On  the  contrary,  the  infantry  in  its  action,  can  take  advantage  of 
maneuver  and  surprise,  can  utilize  dead  angles,  difficult  ground,  and  the 
circumstances  of  the  variable  atmospheric  conditions  of  the  mountains. 

32.  Reconnaissance  of  the  Terrain. — 

The  object  of  reconnaissance  of  the  terrain  in  the  defense  is  the 
search  for: 

a.  Observation  posts  from  which  it  will  be  possible  to  see  the 
progress  of  the  attack  or  to  put  down  the  prepared  fires  (counter  prep- 
aration fires). 

b.  Routes  of  enemy  approach  covered  from  our  fire  or  view  which 
may  lead  the  attacker  to  the  vicinity  of  the  position. 

c.  Obstacles  which  restrict  the  movements  of  the  enemy,  the 
denies  by  which  he  is  obliged  to  pass. 

d.  The  parts  of  the  terrain  which  it  is  necessary  to  cover  with 
fire  and,  in  consequence,  the  emplacement  for  the  fire  units  required 
to  attain  this  result. 

e.  The  facilities  which  the  terrain  offers  for  counter  attacks  and 
for  renewal  of  the  offensive. 

The  terrain  plays  an  important  role  in  the  defensive  and  procures 
for  it  an  inestimable  advantage.  In  the  offensive,  one  yields  to  the 
general  battle  zone,  in  being  obliged  to  accept  it  as  presented  by  the 
defender  who  has  been  permitted  to  choose  his  ground.  In  the  defensive, 
on  the  contrary,  it  is  often  permissable  to  choose  the  position  in  a  manner 
to  profit  by  taking  advantage  of  flanking  fires,  observation,  protection, 
and  communications. 

Whatever  its  advantage,  terrain  is  valuable  in  the  defense  only  to 
the  extent  that  the  organization  of  fires  is  realized  and  to  the  degree  of 
resolution  of  the  defenders  to  hold  it. 

33.  Selection  of  Position. — 

There  is  probably  no  question  in  military  art  concerning  which 
greater  difference  of  opinion  exist  than  the  relative  strength  of  different 
kinds  of  terrain.  Steep  heights  generally  provide  an  attacker  with 
considerable  cover  from  fire  of  the  defender  installed  thereon.  The 
lower  slopes  can  be  seen  only  from  the  military  crest  and  that  position 
often  cannot  be  held  because  it  is  completely  exposed  to  the  enemy's 
fire  from  many  points  below.  Even  though  the  attacker  is  faced  with  a 
difficult  climb,  that  is  better  than  being  hit  by  a  bullet.  It  continually 
happens  that  positions  fall  because  the  defenders  have  trusted  to 
physical  difficulties  of  access  rather  than  to  the  effect  of  ground  upon 
the  use  of  arms  for  their  defense.  Whatever  tends  to  oblige  an  enemy 
to  debouch  on  a  narrow  front  against  a  wide  front  of  fire  is  most  valuable 
to  the  defense.  It  is  upon  considerations  such  as  these,  and  of  the  appro- 
priate use  of  arms,  that  the  strength  of  a  position  must  be  determined. 
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Similarly,  whatever  tends  to  facilitate  communication  between  one 
part  and  another  of  friendly  troops,  and  to  cause  an  enemy  to  separate 
his  subdivisions  beyond  supporting  distance  adds  greatly  to  the  strength 
of  the  position.  Here,  as  in  the  province  of  strategy,  the  element  of 
time  must  be  taken  into  account.  Where  ground  tends  to  make  move- 
ments slow  and  difficult  for  the  attacker,  it  will  be  safer  to  economize 
men  by  employing  comparatively  weak  forces,  in  order  to  increase 
the  reserve  forces  which  can  give  a  speedy  decisive  counter  blow 
at  a  time  and  place  which  the  attack  develops  as  most  profitable.  An 
obstacle  in  rear  of  a  position  restricts  an  expeditious  retreat  under 
pressure,  and  therefore,  either  locally  or  over  all  of  a  position,  a  success- 
ful attack  can  be  decisive  against  an  enemy  defending  such  a  position. 
The  general  character  only  of  these  principles  is  indicated  but  the  variety 
of  their  application  is  almost  infinite. 

It  may  be  deemed  wise  to  select  a  position  in  which  the  forces  can 
face  to  the  right  or  to  the  left  with  equal  facility,  according  to  the  direc- 
tion of  the  enemy's  approach.  Positions  are  selected  from  which  de- 
fensive fires  can  reach  given  localities;  observation,  command,  cover, 
field  of  fire  and  range  must  be  adapted  to  that  requirement. 

34.    Influence  of  Tactical  Mission. — 

Important  considerations  governing  the  detailed  location  of  the 
area  selected  for  defense  are  the  following: 

a.  Influence  of  form  of  defense.  In  deployed  defense,  little  or  no 
time  is  available  for  organizing  the  ground  The  position  is  sited  to 
take  full  advantage  of  the  existing  natural  and  artificial  features  of  the 
terrain  for  observation,  for  cover  (including  concealment),  and  for 
obstacles. 

In  the  position  defense,  sufficient  time  is  available  for  the  selection 
and  organization  of  the  position.  The  organization  of  the  ground 
is  so  combined  with  the  existing  natural  and  artificial  features  of  the  ter- 
rain that  the  strongest  positions  are  developed  for  the  various  de- 
fensive lines. 

In  the  selection  of  the  area  for  zone  defense,  consideration  must 
be  given  not  only  to  the  location  of  the  battle  position  but  also  to. the 
necessity  of  locating  the  outpost  area,  the  reserve  battle  position  or 
positions,  and  the  switch  positions,  so  that  all  may  be  combined  into 
a  complete  and  well-balanced  defensive  system. 

b.  Influence  of  class  of  defense.  The  class  of  defense  (active  or 
passive),  influences  the  location  and  character  of  the  position  required, 
and  the  relative  strength  of  the  holding  forces  and  reserves. 

The  underlying  principle  of  the  active  defense  is  to  break  up  the 
hostile  attack  and  to  gain  a  tactical  decision  by  assuming  the  offensive. 
The  position  selected  should  be  suitable  for  the  object  in  view.  It 
should  favor  a  forward  maneuver  and  allow  the  cooperation  of  all  arms 
in  the  decisive  blow.  The  ground  in  front  should  be  free  from  serious 
obstacles  or  difficult  terrain  which  would  hinder  the  defenders  when 
they  pass  to  the  offensive. 

The  position  or  zone  selected  for  the  passive  defense  should  be 
naturally  strong.  Since  the  idea  of  a  decisive  blow  is  absent,  every 
advantage  is  taken  of  obstacles,  both  natural  and  artificial,  and  of  other 
negative  measures  both  in  advance  of  and  within  the  position,  that 
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may  hinder  or  disorganize  a  hostile  attack.  Within  the  position  or 
zone,  however,  such  measures  must  not  interfere  with  counterattacks. 
It  is  desirable  to  have  the  flanks  protected  by  natural  obstacles.  In 
the  absence  of  obstacles,  the  terrain  on  the  flanks  must  be  protected  by 
reserves  and  flank  detachments.  This  ground  should  also  be  under 
observation  from  within  the  position,  in  order  that  a  hostile  envelop- 
ment or  turning  movement  may  be  fired  upon.  The  position  selected 
should  be  such  that  the  enemy  cannot  turn  it,  and  so  reach  the  important 
tactical  or  strategical  area  to  be  protected,  in  time  to  prevent  the 
accomplishment  of  the  mission  of  the  defending  force. 

c.  Special  defensive  operations,  such  as  delaying  action,  defense 
of  a  river  line,  or  defense  of  a  defile,  also  influence  the  location  and 
position  of  the  position  required. 

d.  The  extent  of  front  to  be  held  is  a  factor.  This  is  determined 
by  the  strength  of  the  defending  force;  the  relative  strength  of  the 
holding  forces  and  reserves  suitable  for  the  class  of  defense  employed; 
the  proper  frontages  to  be  held  by  each  unit  of  the  holding  forces; 
and  the  character  of  the  terrain  and  the  time  available  for  increasing, 
by  artificial  means,  the  defensive  strength  of  the  terrain  occupied. 

e.  The  flanks  of  the  position  should  be  protected.  This  is  effected 
either  by  natural  obstacles,  by  observation  from  within  the  position  over 
the  ground  on  the  flank  or  by  the  location  of  reserves  and  flank  detach- 
ments. Flank  detachments  may  organize  isolated  tactical  localities 
which  serve  as  points  on  which  to  extend  the  defensive  system  to  the 
flanks  or  as  pivots  of  maneuver  for  counterattacks. 

35.  Considerations  Which  Influence  Selection  of  Defensive 
Area. — 

a.  The  considerations  which  exercise  the  greatest  influence  on 
the  selection  of  the  area  to  be  defended  and  the  location  of  the  main 
line  of  resistance  are:  facilities  for  observation;  facilities  for  the 
development  of  the  coordinated  fire  power  of  artillery  and  infantry 
weapons;  cover,  including  concealment  from  hostile  observation;  good 
routes  for  supply,  evacuation,  and  movement;  the  location  of  natural 
obstacles;  and  consideration  of  the  necessity  for  dispositions  in  depth. 

b.  Good  observation,  particularly  for  command  purposes  and 
for  the  control  of  artillery  and  machine-gun  fire,  is  of  the  highest  im- 
portance and  must,  as  far  as  practicable,  be  secured  for  the  defense  and 
denied  to  the  enemy.  Plans  must  be  made  for  the  organization  of  points 
which  are  vital  to  the  defense. 

c.  A  good  system  of  fire  which  provides  for  the  coordinated  em- 
ployment of  artillery  and  infantry  weapons  is  an  influential  element  in 
the  defense,  and  has  an  important  effect  on  the  location  of  the  positions. 
The  system  of  fire  is  so  arranged  as  to  provide  and  define  the  following: 

(1)  An  area  covered  by  artillery  fire. 

(2)  An  area  covered  by  the  combined  fire  of  artillery  and 
infantry  weapons. 

(3)  An  area  fully  covered  by  infantry  fire  alone  (close  in  front 
of  the  main  line  of  resistance). 

(4)  Arrangements  for  the  continued  employment  of  artillery 
and  infantry  fire  within  the  area  to  be  defended  in  case  part  of  it  is 
occupied  by  the  enemy. 
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(5)  Observation  for  artillery  and  machine  guns,  a  clear  field 
of  fire  for  infantry  at  close  and  medium  ranges,  and  disposition  in 
depth  for  both  infantry  and  artillery;  these  are  essential  for  the 
complete  development  of  fire  power. 

d.  Cover,  including  concealment  of  the  defensive  organization, 
from  hostile  observation,  and  particularly  the  location  of  the  battle 
position,  is  of  greatest  importance;  so  is  the  concealment  of  rear 
elements  and  of  preparations  for  counterattacks.  Advantage  should 
be  taken  of  woods,  hedges,  villages,  and  other  terrain  features  supple- 
mented by  the  use  of  camouflage  to  conceal  defensive  positions.  Con- 
cealment from  ground  and  air  observation  enables  the  defender  to  act 
with  the  effect  of  surprise.  The  visible  lines  of  the  defensive  system 
must  not  betray  the  defensive  disposition  but  must  rather  serve  as  a 
mask  for  concealing  the  real  defensive  organization.  It  is  practically 
impossible  to  conceal  extensive  trench  systems.  In  such  cases,  the 
network  of  trenches,  supplemented  by  dummy  trenches,  will  prevent 
the  enemy  from  determining  accurately  just  what  part  of  the  defensive 
system  is  held  as  the  battle  position  or  where  the  defensive  elements 
are  installed. 

e.  Routes  of  communication  are  of  importance  to  the  defensive 
for  supply  and  evacuation  as  well  as  for  the  prompt  movement  of 
reserves  to  various  points  of  the  area  to  be  defended.  The  existing  road 
net,  accidents  of  the  ground,  and  the  natural  cover  which  facilitates 
movement  of  all  kinds  concealed  from  hostile  air  and  ground  observation 
are  important  factors.  Their  relative  importance  increases  in  pro- 
portion to  the  size  of  the  forces  employed. 

f.  Natural  obstacles,  which  canalize  the  attack  or  obstruct  its 
progress,  such  as  rivers,  woods,  or  swamps,  will  frequently  determine 
the  general  location  of  defensive  positions.  The  location  of  natural 
tank  obstacles  may  influence  the  siting  of  the  main  line  of  resistance. 

g.  The  necessity  for  continuous  defensive  action  by  means  of 
fire  and  for  the  maneuver  of  reserves,  requires  that  the  area  selected  for 
defense  shall  have  a  certain  amount  of  depth.  The  actual  depth  will 
depend  on  the  terrain,  the  size  of  the  force  employed,  and  the  character 
of  the  defense. 

h.  These  considerations  require  the  location  of  important  de- 
fensive positions,  such  as  the  battle  position,  on  ground  overlooking  the 
terrain  to  the  front.  Lines  of  resistance  of  positions  generally  will  be 
placed  near  the  military  crest  of  commanding  ground,  and  should  be 
so  located  as  to  afford  adequate  protection  to  observation  points  which 
are  important  to  the  defender,  especially  the  artillery  observation  posts. 
In  certain  cases,  a  location  on  the  reverse  slope  may  prove  necessary  or 
advantageous  provided  the  terrain  in  rear  affords  adequate  protection 
to  insure  covering  the  ground  in  front  of  the  main  line  of  resistance; 
the  restricted  field  of  fire  is  in  some  measure  compensated  by  for 
concealment  from  hostile  ground  observation  and  by  the  resulting  pro- 
tection from  effective  artillery  fire.  Terrain  affording  good  reverse- 
slope  positions  as  just  indicated  is  exceptional,  and  will  in  general  be 
practicable  in  a  few  isolated  localities  only,  forward-slope  locations 
being  the  general  practice.  The  lines  of  resistance  and  other  lines 
of  a  position  generally  follow  the  contour  of  the  ground,  but  avoid 
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pronounced  salients,  as  these  are  a  source  of  weakness.  Slight  irregular- 
ities, on  the  other  hand,  are  an  advantage,  as  they  assist  the  develop- 
ment of  flanking  fire  covering  adjacent  sectors. 

i.  On  certain  parts  of  a  defensive  front,  suitable  terrain  is  not 
always  available,  and  troops  are  frequently  required  to  hold  ground  not 
particularly  adapted  to  the  purpose,  in  order  to  insure  the  defense  of  the 
front  as  a  whole.  The  weak  points  in  these  situations  are  strengthened 
by  appropriate  dispositions. 

j .    Other  considerations  are : 

-the  existance  of  depressions  or  of  natural  cover  susceptible 
of  being  persistently  infected  by  gas. 

-the  nature  of  the  ground  or  soil,  indicating  whether  it  facili- 
tates or  not,  the  execution  of  work,  drainage  etc. 
k.  A  good  defensive  position  is  one  which,  if  the  enemy  has  pene- 
trated to  a  certain  point,  the  situation  gives  the  defender  a  greater 
opportunity  to  counterattack  than  it  does  for  the  attacker  to  continue 
his  progress.  The  artillery  should  be  enabled  to  command  all  avenues  of 
approach.  The  position  should  present  suitable  reserve  positions  and 
ground  suitable  for  maneuvering  defense  troops  under  cover  if  practic- 
able. The  defender  should  be  permitted  to  have  a  full  view  of  the  enemy 
maneuvers  as  he  advances  to  the  attack.  The  flanks  of  the  position 
should  be  well  protected  by  natural  or  artificial  obstacles.  The  position 
should  offer  suitable  means  for  effecting  a  withdrawal  without  exposing 
the  troops  to  destruction. 

h  A  defensive  position  will  seldom  satisfy  all  these  conditions; 
satisfying  one  requirement  sometimes  may  cause  the  direct  violation  of 
another.  A  river,  a  forest,  or  a  mountain  which  secures  the  flank  of  a 
position  may  become  an  obstacle  to  a  withdrawal  should  the  defensive 
forces  be  forced  back  on  that  flank.  The  positions  may  be  favorable 
for  frontal  defense  but  unfavorable  for  withdrawal. 
36.    Organization  of  the  Position. — 

a.  The  general  trace  and  emplacement  of  a  position  should  assure 
the  possession  of  commanding  distant  observation  and  of  terrain  favor- 
able for  the  deployment  of  artillery.  The  value  of  a  position  increases 
materially  if  its  outer  perimeter  can  be  traced  in  a  way  as  to  strengthen 
the  defense  by  fire,  (flanking  fires  and  counter-slopes). 

The  trace  of  the  main  line  of  resistance,  while  avoiding  pronounced 
salients,  follows  in  a  general  way  the  contour  of  the  ground,  forming 
alternate  salients  and  reentrants,  extending  forward  on  the  spurs  and 
back  in  the  valleys.  The  details  of  the  trace  are  fixed  by  the  ability 
to  employ  fire  most  effectively  in  defensive  barrage  and  supporting  fires. 

b.  Main  Line  of  Resistance.  The  general  location  of  the  front  to 
be  held  defensively  having  been  determined,  its  position  on  the  ground 
is  determined  by  the  following  considerations: 

(1)  Providing  in  its  front  the  most  effective  combination  of 
fire  and  obstacles  for  stopping  enemy  attacks. 

(2)  Insuring  the  retention  by  the  defender  of  terrain  features 
that  afford  him  observation  over  the  foreground  and  the  interior  of 
the  position;  for  the  line  of  resistance  must  be  so  located  that  the 
fight  will  take  place  in  front  of,  and  not  on,  terrain  features  that  are 
vital  to  the  defense. 
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(3)  Securing  the  best  field  of  fire,  taking  advantage  of  natural 
existing  obstacles,  and  affording  the  best  protection  of  important 
observation.  Such  a  position  will  generally  be  found  on  the  forward 
slope  of  commanding  ground,  in  the  vicinity  of  the  military  crest. 
In  certain  cases,  the  reverse  slope  may  prove  advantageous  provided 
the  terrain  in  rear  affords  adequate  observation  to  insure  covering  the 
ground  in  front  of  the  main  line  of  resistance  with  effective  artillery 
fire.  When  the  main  line  of  resistance  is  located  on  the  reverse  slope 
the  restricted  field  of  fire  is  in  some  measure  compensated  for  by  con- 
cealment from  hostile  ground  observation,  and  the  resulting  protec- 
tion from  effective  hostile  artillery  fire.  Terrain  that  is  favorable  to 
a  location  on  the  reverse  slope  will  be  practicable  in  a  few  isolated 
instances  only,  on  a  defensive  front.  The  use  of  the  forward  slope 
is  the  general  practice. 

c.  Outpost.  The  holding  of  localities  of  marked  tactical  advan- 
tage in  front  of  the  main  line  of  resistance  always  involves  a  careful 
weighing  of  the  advantage  to  be  gained  against  the  probable  sacrifice 
of  the  troops  employed  as  garrisons.  When  such  localities  are  held  on 
account  of  the  marked  tactical  advantage  that  they  give  to  the  defense 
of  an  entire  sector  or  to  the  defense  as  a  whole,  arrangements  are  made 
to  assist  the  holding  troops  by  powerful  fire  support,  particularly  artil- 
lery, from  the  forces  defending  the  main  line  of  resistance.  The  attempt 
to  hold  localities  beyond  effective  fire  support  of  the  main  line  of  re- 
sistance is  always  a  questionable  procedure.  These  considerations  ap- 
ply especially  to  the  defense  of  the  foreground  of  a  defensive  position, 
and  the  defense  of  the  outpost  area  in  the  defensive  system. 

By  reason  of  the  role  which  devolves  upon  the  outpost  position, 
there  is  an  advantage : 

-in  having  cleared  ground  in  front  of  and  immediately  adjacent 
to  the  position  which  facilitates  observation  and  increases  the 
efficiency  of  the  protective  fires. 

-having  the  outpost  position  well  exposed  to  the  main  defensive 
position  so  that  the  enemy  may  not  reach  the  outpost  position 
protected  from  the  organized  fires  of  the  former. 

d.  Support  Line.  In  situations  where  the  fire  of  the  supports  is 
not  needed  for  immediate  defense  of  the  main  line  of  resistance,  and 
where  the  terrain  permits,  the  supporting  combat  posts  should  be  located 
on  the  reverse  slope.  Hence,  in  localities  on  a  defensive  front  where  the 
main  line  of  resistance  occupies  the  military  crest  of  a  narrow  ridge, 
the  support  line  is  often  in  rear  of  the  topographical  crest. 

e.  The  Battalion  and  Regimental  Reserve  Lines  should  be  located 
sufficiently  far  to  the  rear  to  provide  maneuvering  space  for  counter- 
attacks in  case  the  enemy  penetrates  the  area  of  the  defender,  or,  when 
counterattack  is  not  contemplated,  these  lines  should  be  located  on 
commanding  ground,  with  observation  and  field  of  fire  as  far  forward 
as  the  next  line  to  the  front,  to  cover  intervals,  and  provide  mutually 
supporting  fires.  In  order  to  provide  some  cover  and  concealment, 
certain  elements  of  these  lines  may  be  located  on  the  reverse  slopes  and 
others  on  the  forward  slopes. 
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f.  The  command  post  of  front-line  strongpoints  should  be  placed 
either  in  the  vicinity  of  the  support  line  or  between  the  support  line 
and  the  main  line  of  resistance.  In  selecting  the  site,  consideration 
should  be  given  to: 

(1)  Communication  with  the  combat  posts. 

(2)  Proximity  to  a  good  observation  point. 

(3)  Proximity  to  the  support  or  reserve. 

(4)  Cover  and  concealment. 

A  command  post  should  be  centrally  located,  and  should  be  near 
the  rear  of  the  area  of  the  unit  to  which  it  belongs.  Its  location  should 
facilitate  signal  communication  under  all  conditions,  with  all  parts  of 
the  area  as  well  as  with  the  command  post  of  the  next  higher  unit. 
Shelter  is  necessary  to  enable  the  commander  and  his  staff  to  perform 
their  duties  in  as  nearly  a  normal  manner  as  possible  at  all  times,  but, 
in  the  initial  stages  of  organization,  any  construction  required  by  obser- 
vation and  command  posts  is  of  a  more  or  less  temporary  character. 
The  guiding  principle  in  the  location  of  a  command  post  is  that  it  must 
be  possible  to  control  the  unit  from  that  point. 

g.  Aid  stations  should  be  located  on  or  near  the  usual  route  taken 
by  the  sick  or  wounded  in  going  to  the  rear,  and  convenient  to  the  means 
for  further  evacuation  to  the  rear.  The  position  should  provide  maxi- 
mum protection  from  enemy  fire  and  from  observation,  both  ground  and 
air.  Proximity  to  water  constitutes  a  distinct  advantage.  Facility 
for  necessary  communications  should  be  provided.  All  locations  which 
are  likely  to  be  shelled  by  enemy  artillery  should  be  avoided. 

h.  Frontages.  In  defense,  as  in  attack,  the  frontage  assigned  to 
any  unit  is,  in  general,  based  on  its  infantry  strength. 

Depending  upon  the  mission  of  the  force  whether  observation, 
limited  resistance,  or  resistance  to  the  last,  and  the  amount  and  efficacy 
of  the  infantry  weapons  and  supporting  fires  especially  artillery,  the 
frontages  which  can  effectively  be  defended  depends  on  the  natural 
defensive  strength  of  the  terrain,  and  the  amount  of  ground  organization 
which  can  be  accomplished  before  the  enemy's  attack  is  launched. 

The  strong  features  of  a  position  are,  in  general,  those  parts  in 
front  of  which  the  hostile  approach  is  exposed  to  observation  and  fire 
for  a  long  distance.  Units  holding  these  features  derive  full  benefit 
from  artillery  and  machine-gun  support,  and  therefore  do  not  require 
the  rifle  strength  necessary  for  the  defense  of  weaker  sections.  The 
weak  features  of  a  defensive  position,  on  the  other  hand,  are  those  which 
permit  the  covered  approach  of  the  attacking  forces  to  within  close 
range.  Such  features  require  infantry  garrisons  of  sufficient  strength 
immediately  at  hand  to  meet  the  hostile  forces  in  close-range  combat. 
The  assignment  of  frontages  to  infantry  units  conforms  to  these  princi- 
ples: those  on  the  weaker  parts  of  the  front  are  narrow;  those  on  the 
stronger  parts  are  wide.  In  all  positions,  battalion  frontages  decrease 
in  accordance  with  the  increase  of  tactical  importance  of  the  sector  in 
question.  Before  attack,  the  tactical  importance  can  be  judged  by  the 
value  of  the  sector  in  the  plan  of  defense,  and  this  usually  hinges  on  the 
facilities  for  observation,  the  movement  of  troops  and  supplies,  flanking 
fires,  and  the  protection  of  the  installations  for  supporting  fires. 

i.  Boundaries.  In  the  defense,  boundaries  are  indicated  from  rear 
to  include  the  rearmost  combat  elements  of  a  command  and  extend 
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sufficiently  to  the  front  to  define  responsibility  for  distant  fire.  While 
the  forward  extension  defines  responsibilities  for  distant  defense,  the 
fire  units  for  close  defense  cannot  be  restricted  to  lanes  leading  straight 
to  the  front.  Each  unit  must  be  given  the  definite  mission  of  covering 
the  front  of  adjacent  elements  by  fire  in  close  defense,  especially  at  those 
points  where  the  terrain  within  the  adjacent  sector  cannot  be  reached 
by  the  fire  of  the  unit  occupying  that  area.  Sectors  of  fire  of  units, 
therefore,  are  not  restricted  by  sector  boundaries;  but  by  application 
of  the  principle  of  mutual  support,  dead  spaces  are  eliminated,  and  no 
part  of  the  terrain  immediately  in  front  of  the  line  of  resistance  should 
be  untouched  by  the  fire  of  the  defense. 

37.    Organization  of  the  Ground. — 

The  organization  of  the  terrain  is  imposed  in  all  situations,  defensive 
and  offensive. 

To  organize  the  ground,  is  to  develop  artificially  its  properties  and 
conditions. 

The  utilization  of  the  properties  of  the  ground  has  always  been 
practiced  in  combat.  In  operations  under  present  conditions,  by 
reason  of  the  crushing  power  of  modern  attacks  and  the  development  of 
the  means  of  aerial  reconnaissance,  the  organization  of  a  position  by  the 
utilization  of  the  topographical  features  of  the  terrain  alone,  however 
rigorous,  is  insufficient.    The  ground  must  also  be  organized. 

a.  The  organization  of  the  ground  is  one  of  the  principle  elements 
in  the  preparation  of  the  defensive  position. 

It  has  for  its  purpose,  increasing  the  fighting  capacity  of  the  troops, 
permitting  the  economy  of  forces,  and  reinforcing  the  effectiveness  of 
tactical  dispositions,  providing  protection  and  improving  the  comfort 
of  the  troops.  To  the  commander  it  opens  possibilities  of  combinations 
which  are  as  numerous  and  as  flexible  as  the  work  of  organization  has 
been  understood  and  accomplished. 

It  gives  maximum  effectiveness  to  fire  power  by  assuring  the  com- 
mander the  possession  of  good  observation  points,  by  adapting  to  the 
ground  a  plan  of  fire  methodically  organized  and  combined  with  the 
obstacles,  by  facilitating  signal  communications,  movement  and  suoply, 
and  by  protecting  the  troops  from  enemy  observation  and  fire.  It 
attains  its  maximum  development  in  stabilized  positions. 

b.  The  organization  of  the  ground  is  closely  related  to  the  con- 
ception which  the  commander  has  of  the  maneuver  or  of  the  defense, 
but  it  is  subordinate  to  it.  In  the  defensive  the  commander  first  deter- 
mines the  general  trace  of  the  front  to  be  held,  the  disposition  of  forces 
in  depth,  the  battery  emplacements,  etc. ;  the  organization  of  the  ground 
does  not  enter  the  problem  until  later  in  order  that  it  may  augment  the 
service  rendered  by  the  troops  and  the  protection  provided  to  them  and 
the  fire  elements. 

From  this  it  appears  that  the  organization  of  the  ground  is  not 
accomplished  as  an  end  in  view  but  for  the  advantage  which  the  troops 
can  derive  from  it.  Therefore  the  organization  of  the  ground  should 
be  conceived  in  keeping  with  the  mission  assigned  and  the  effectives 
available. 

The  organization  does  not  necessarily  bind  the  troops  to  the  given 
terrain  or  retain  them  in  their  initial  dispositions.   Whatever  protection 
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the  organization  procures  for  them,  troops  should  understand  that  they 
must  abandon  such  positions  when  that  becomes  necessary  in  order  to 
continue  to  fulfill  their  mission. 

Similarly,  even  though  the  ground  has  not  been  completely 
organized,  troops  must  always  endeavor  to  accomplish  the  mission  which 
has  been  given  them  and  they  can  often  do  so  notwithstanding  the 
failure  to  completely  organize  the  ground.  The  World  War  proved, 
in  effect,  that  even  though  insufficient  time  prevented  thorough  organ- 
ization of  the  ground,  or  even  though  such  organization  had  been 
destroyed  by  bombardment,  the  troops  could  repulse  an  attack,  when 
they  had  a  thoroughly  coordinated  plan  of  defensive  fires,  a  good  organ- 
ization of  command,  and  communications  for  the  displacement  of  the 
reserves. 

c.  The  spirit  of  the  offensive  should  never  be  absent  from  the 
considerations  which  control  the  conception  and  realization  of  a 
defensive  organization. 

The  first  condition  for  an  organization  is  that  it  must  favor  the 
combat.  Protection,  valuable  as  it  may  be,  is  only  of  secondary  im- 
portance and  its  purpose  is  ultimately  to  favor  the  action. 

A  position,  no  matter  how  perfectly  it  may  be  organized,  has  not 
otherwise  any  other  virture.  The  defenders  must  be  persuaded  that 
there  is  no  way  of  escaping  the  combat ;  if  they  are  not  determined  to 
support  the  combat  with  all  their  energy  and  to  exhaust  all  their  means 
of  action,  the  battle  is  lost  in  advance. 

d.  In  all  echelons  it  is  the  commander  who  conceives  the  organiza- 
tion of  the  ground  and  regulates  its  execution  by  appropriate  orders. 
The  execution  of  the  work  is  performed  by  the  troops  themselves; 
only  certain  details  which  are  particularly  technical,  are  given  to  special- 
ist troops.  For  troops,  the  organization  of  the  ground  is  an  act  of  com- 
bat; the  soldier  is  a  combatant  and  at  the  same  time  a  worker.  The 
work  of  organizing  the  ground  requires  the  same  qualities  of  energy, 
determination,  and  unity  as  combat. 

e.  The  procedure  of  organizing  the  ground  depends  upon  the 
armament  of  the  troops  and  their  methods  of  combat.  It  varies  further- 
more, according  to  the  situation,  the  goal  in  view,  the  resources  and  the 
time  at  one's  disposal,  and  the  natural  properties  of  the  ground. 

The  aptitude  of  unit  leaders  in  the  organization  of  the  ground  in 
all  situations  can  be  obtained  only  by  appropriate  instruction  with  a 
view  to  the  development  of  the  necessary  technical  knowledge  and 
adapting  its  application  to  the  varied  circumstances  encountered. 

In  rear  of  the  combat  area  it  is  nearly  always  necessary  to  change 
the  properties  of  the  terrain  to  protect  the  troops  and  the  materiel 
from  observation  and  enemy  fire  and  to  assure  their  intervention  in  the 
action.  The  importance  of  that  intervention  often  makes  it  necessary 
to  modify  old  systems  and  to  develop  new  routes  of  traffic  and  com- 
munications. 

In  regions  remote  from  contact,  the  emplacement  of  installations 
of  all  kinds  necessary  to  the  life  and  movement  of  the  troops  depends 
a  great  deal  upon  the  terrain.  The  use  of  rapid  transport  which  is 
becoming  more  and  more  common,  and  the  possibilities  of  aviation 
is  in  a  degree  reducing  the  security,  provided  by  distance  from  the 
enemy,  and  causes  troops  even  remote  from  the  front,  the  necessity 
of  utilizing  and  developing  the  terrain. 
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38.    Terrain  and  Fortifications. — 

Fortification  neither  modifies  the  general  form  nor  the  properties 
of  the  terrain,  but  it  enables  us  to  make  the  maximum  use  of  them. 
It  modifies  superficial  accidents  of  the  ground,  cover  and  obstacles, 
removes  obstructions  that  are  in  the  way,  and  strengthens  or  creates 
such  as  are  useful. 

Fortification,  however,  cannot  change  the  forms  of  the  ground. 
It  diminishes  the  vulnerability  of  the  defender  and  increases  the  vulner- 
ability of  the  attacker.  But,  as  regards  terrestrial  observation,  field  of 
fire,  flanking  fires,  the  terrain  has  the  same  influences  as  if  it  were  not 
fortified. 

Consequently,  neither  in  the  defense  nor  in  attack  should  the  fact 
of  fortification  cause  us  to  loose  sight  of  the  forms  of  the  ground,  and  the, 
study  of  terrain  should  procede  a  study  of  fortification. 
Conduct  of  the  defense. 

Observation,  concealment,  and  the  use  of  cover,  essential  to  the 
proper  conduct  of  defensive  combat,  are  facilitated,  to  a  great  extent,  by 
the  use  of  terrain  and  of  fortifications.  The  natural  and  artificial 
features  of  the  ground  are  utilized  to  supplement  the  tactical  organiza- 
tion of  the  defense.  They  provide  facilities  for  observation,  control,  and 
development  of  coordinated  fire  power.  They  give  cover  and  conceal- 
ment and  facilitate  the  maintenance  of  communication.  They  furnish 
obstacles  to  assist  in  delaying  and  blocking  the  hostile  advance  and 
attack,  bonifications,  of  course,  greatly  improve  and  supplement 
these  facilities.  If  the  defensive  area  be  properly  selected,  the  defense 
obtains  a  material  advantage  over  the  attack  in  these  important  factors. 


•     •     to      •   .  ..; 
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39.  General. — Even  though  fire  may  be  the  essential  element  in 
either  offensive  or  defensive  battle,  it  is  accompanied  by  movement  to 
advance  the  attack  in  offensive  operation  or  to  withdraw  from  im- 
possible situations  in  the  defense.  The  accidents  and  cover  of  the  terrain, 
when  they  are  sufficiently  important,  exercise  a  considerable  influence 
on  such  movement.  Infantry  formations  in  marches  as  in  combat  are 
governed  by  the  nature  of  the  terrain  and  the  following  considerations 
all  of  which  in  their  turn  are  also  influenced  to  a  degree  by  the  nature 
of  the  terrain : 

a.  The  effectiveness  of  the  enemy's  fire. 

b.  The  necessity  for  fire  action  on  the  part  of  our  troops. 

c.  The  necessity  for  disposition  for  maneuver  and  in  depth. 

d.  The  necessity  for  the  maintenance  of  control. 

e.  Ease  of  movement. 

f.  The  necessity  for  concealment. 

When  a  movement  is  contemplated,  the  principle  preoccupation 
of  a  commander  is  to  facilitate  the  progress  of  his  troops  by  furnishing 
them  the  necessary  means  to  insure  their  ability  to  cross  obstacles,  to 
put  roads  in  proper  condition  and  to  prepare  landing  fields. 

Routes,  and  halts,  in  low  ground  within  range  of  enemy  artillery, 
may  be  rendered  dangerous  by  gas,  particularly  if  the  enemy  has 
knowledge  of  the  movement;  this  must  be  considered  in  choosing  routes. 

As  regards  movement  of  the  first  echelons,  there  can  be  no  utilizing 
of  routes,  at  least  for  the  greater  part  of  the  elements  in  line.  These 
elements  are  obliged  to  sweep  the  greater  part  of  all  the  terrain.  It 
should  be  remembered  only  that  their  progress  is  particularly  difficult 
across  zones  under  observation  of  the  enemy  terrestrial  observation 
posts,  where  the  combinations  of  enemy  artillery  and  infantry  fires 
are  made  under  the  best  possible  conditions.  Speaking  practically, 
it  may  be  stated  that  the  necessity  of  obtaining  superiority  of  fire, 
reduces  zones  where  progress  of  the  infantry  is  favorable,  to  those 
under  good  terrestrial  observation  for  the  supporting  artillery.  Every- 
where else  the  risks  are  very  high  unless  extremely  powerful  means 
can  be  put  into  line. 

Therefore,  on  a  given  expanse  of  terrain,  there  are  zones  favorable 
to  movement  and  zones  unfavorable  to  movement.  Study  of  the  terrain 
should  bring  them  to  light. 
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40.  Reconnaissance. — A  distinction  must  be  made  between  move- 
ments in  rear  of  the  firing  line  and  the  movements  of  the  firing  line 

itself. 

In  movements  in  rear  of  the  firing  line,  with  which  this  discussion 
deals,  two  things  are  primarily  considered :  The  practicability  or  ease  of 
movement  "across  country,"  and  defilade  from  observation. 

Formerly,  defilade  from  terrestrial  observation  was  sufficient. 
Today,  one  must  concern  himself  with  defilade  from  aerial  observation, 
fixed  observation,  balloon,  intermittent  observation  and  airplanes. 
This  makes  it  necessary  to  seek  either  natural  cover,  woods,  accidents 
of  the  ground,  etc.,  or  special  atmospheric  conditions  such  as  night,  or 
fog  to  conceal  secret  movements. 

The  determination  of  directions  by  the  commander  and  the  respect 
of  these  directions  by  subordinates  have  a  capital  importance  over 
rough  and  covered  ground. 

The  main  valleys  parallel  to  the  front  constitute  obstacles,  the 
crossing  of  which,  in  the  presence  of  the  enemy,  is  a  delicate  operation. 
There  is  an  advantage  in  undertaking  this  operation  on  as  great  a 
front  as  possible.  On  the  contrary,  great  valleys  perpendicular  to  the 
front  indicate  natural  routes  of  penetrations.  By  reason  of  the  possible 
action  from  each  of  the  slopes  of  such  corridors  upon  the  opposite  slopes, 
and  by  the  importance  of  maintaining  communications  between  the 
two,  it  is  generally  advisable  to  place  each  of  these  valleys  in  the  zone 
of  action  of  the  same  organization  as  has  been  more  fully  described  in 
the  section  on  compartments  and  corridors. 

Movements  often  present  particular  difficulties;  generally  impor- 
tant movements  are  possible  only  on  routes;  transverse  routes  often 
do  not  exist  between  columns.  A  commander  will  be  frequently  led 
to  extend  the  front  of  march  and  to  diminish  the  depth  of  the  general 
disposition  of  his  troops;  thus  the  forces  may  be  brought  in  hand  for 
battle  in  a  minimum  delay. 

By  the  utilization  of  natural  masks,  ground  which  is  rugged  and 
covered,  often  permits  concealing  the  march,  stationing  troops,  and 
the  dissimulation  of  transport  and  materiel;  it  thus  favors  maneu- 
ver and  surprise. 

A  careful  examination  is  made  of  bridges  of  doubtful  strength, 
fords,  boggy  places,  ice,  or  other  dangerous  places  before  attempting 
a  crossing.  An  officer  is  designated  to  superintend  crossing,  when 
necessary.  A  bridge  guard  under  a  suitable  officer  is  detailed  to  guard 
and  maintain  a  military  bridge.  Cadence  is  broken  by  foot  troops 
when  crossing  a  bridge. 

Sources  of  water  supply  are  examined  by  experts  and  marked  good 
or  bad.  In  countries  infected  with  water-borne  diseases  this  is  impera- 
tive. If  the  water  is  bad  or  the  supply  insufficient,  a  supply  of  water 
is  carried  in  appropriate  containers  or  vehicles.  Each  man  will  require 
from  3/4  to  1|  gallons  of  water  per  day. 

Halting  places  are  selected  when  practicable  where  there  is  shade 
and  free  circulation  of  air. 

Possible  causes  of  delay  in  the  march  are,  as  far  as  practicable, 
eliminated  by  preliminary  road  reconnaissance,  provision  for  stream 
crossings,  and  the  timely  removal  of  obstacles.    When  an  unavoidable 
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cause  of  delay  is  encountered,  units  in  rear  are  notified  of  the  minimum 
length  of  the  delay;  they  then  conduct  themselves  as  at  regular  halts. 

The  accuracy  of  the  description  of  "A  good  road"  depends  entirely 
on  the  standard  of  the  roads  to  which  the  informant  is  accustomed. 

Distances  involved  in  certain  marches  are  of  little  importance  but 
the  times  necessary  to  negotiate  those  distances  are  infinitely  more 
enlightening.  Time  necessary  to  negotiate  given  projects  represented, 
is  accompanied  by  information  concerning  the  means  of  transport  of 
the  individuals  doing  it.  A  day's  march  may  mean  one  measure  to  one 
individual  and  something  altogether  different  to  another. 

A  scout  upon  being  questioned  as  to  the  practicability  of  a  moun- 
tain path  said,  "Well,  it  isn't  very  good,  but  I  wouldn't  mind  riding  down 
it  on  a  borrowed  horse."  What  he  might  have  meant  was  that  it  was 
so  good  that  any  horse  could  get  down  safely;  what  he  did  mean  v/as 
that  it  was  so  bad  that  he  would  not  risk  his  own  horse  on  it. 
£ 

41.  Conduct  of  Marches. — In  any  movement  of  large  units,  tactical 
considerations  are  often  determined  by  technical  possibilities. 

The  question  of  road  space  may  become  serious,  particularly  when 
routes  of  march  are  limited  in  number.  For  example,  the  following  road 
spaces  are  given  for  a  1936  Division  or  an  Army  Corps  of  three  Divisions. 

(1935  ref.  data)  .   Inf.  Div.      Corps       U.  S.  Army. 

Foot  troops  &  Animal  Elements  1 7 . 4  miles  5  5 . 5  miles 
Motor  19.0  miles    114.7  miles 

Total  36.4  miles    170.2  miles 

There  is  always  an  advantage  in  giving  the  division  having  the 
main  effort  the  most  possible  itineraries.  For  example  if  there  are 
three  routes  for  a  corps  of  two  divisions,  it  is  quite  appropriate  to  give 
the  division  having  the  main  effort  two  routes  and  the  other  division 
one  route. 

The  number  of  routes  and  consequently  the  length  of  the  columns 
of  the  troops  or  units  in  the  combat  echelon  determine  the  time  necessary 
to  change  from  a  march  formation  to  one  of  combat,  once  contact  is 
made. 

Moreover  the  detailed  terrain  features  modify  the  conduct  of  marches. 
In  marching  over  terrain  subject  to  artillery  fire  or  aerial  bombing, 
extended  intervals  or  increased  distances  are  taken.  Roads  or  open 
country  may  be  avoided  and  cover  may  be  sought. 

On  muddy,  sandy  or  very  dusty  roads,  troops  may  be  directed 
to  march  on  both  sides  of  the  road.  This  permits  the  men  and  animals 
to  pick  their  way  and  at  the  same  time  leaves  the  middle  of  the  road 
clear  for  traffic. 

Generally  troops  are  required  to  march  on  the  right  side  of  the  road 
(not  in  the  rough)  and  leave  a  lane  on  the  road  proper  to  their  left 
sufficient  at  least  for  a  motorcycle  courrier  to  pass  the  column.  When 
falling  out  troops  get  clear  of  the  road  on  the  side  they  have  been  march- 
ing.   Crossing  and  recrossing  the  road  is  dangerous  and  retards  traffic. 

The  general  topographical  form  of  the  terrain  and  the  detailed 
nature  of  the  ground  controls  the  rate  of  march,  influences  the  fatigue 
or  morale  of  the  troops,  and  often  modifies  the  formations  adopted 
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In  combat  the  accidents  in  the  terrain  and  cover  permit  the  attack 
to  mask  its  approach  at  least  at  intervals.  Support  by  fire  will  often 
be  necessary  only  to  protect  the  crossing  of  open  spaces. 

Terrain  which  is  especially  well  covered  and  rough  offers  facilities 
to  reduce  local  resistance  by  maneuver.  In  such  terrain,  combat  often 
takes  the  form  of  actions  which  are  more  or  less  distinct;  the  com- 
mander has  a  responsibility  to  coordinate  related  actions  by  constituting 
groups  of  all  arms  as  demanded  by  the  compartments  of  the  terrain, 
by  giving  directions  which  are  well  chosen  and  specific,  by  conserving 
reserves  ready  to  exploit  partial  successes,  by  reestablishing  liaisons 
which  have  been  compromised  and  when  necessary  directing  the  princi- 
pal effort  in  the  most  profitable  direction. 

42.  Estimate  of  the  Situation  and  the  March  Decision. — 

a.  Decisions  as  to  the  conduct  of  a  march  are  based  on  the  usual 
estimate  of  the  situation  including: 

(1)  The  orders  from  higher  authority  or  the  mission. 

(2)  Our  own  troops  and  the  enemy  situation. 

(3)  Number  and  condition  of  the  roads. 

(4)  Facilities  available  for  camping  at  the  end  of  each  day's 
march. 

b.  The  decision  of  the  commander  includes: 

(1)  Time  of  starting. 

(2)  Number  and  general  routes  of  columns. 

(3)  The  commander  and  the  composition  of  the  advance  guard 
and  its  distance  from  the  main  body. 

(4)  Security  on  the  flanks. 

(5)  Distribution  of  troops  and  trains. 

(6)  Function  of  attached  mounted  troops,  if  present. 

(7)  Length  of  days  marches  or  camp  locations,  if  applicable. 

c.  In  planning  for  a  march,  the  commander,  as  well  as  his  staff, 
must  take  into  consideration  the  character  of  the  weather,  the  tempera- 
ture, the  time  of  the  year,  and  the  question  of  desirability  of  halting 
troops  in  the  immediate  vicinity  of  settlements. 

43.  Night  Marches. — The  importance  of  night  marches  has  greatly 
increased  under  the  conditions  of  modern  warfare.  They  are  absolutely 
essential  to  success  in  many  situations.  Night  marches  are  made  to 
avoid  hostile  observation,  thereby  permitting  secret  movements.  They 
tend  to  facilitate  surprise  and  to  reduce  casualties.  In  very  hot  weather 
they  may  be  made  to  escape  the  heat  of  the  day. 

Darkness,  however,  greatly  increases  the  difficulties  of  a  march. 
It  increases  the  difficulties  of  finding  and  following  unknown  roads,  and 
retards  the  march  on  poor  roads,  trails,  or  across  country,  thereby 
making  the  prompt  arrival  at  the  proper  destination  uncertain.  The 
uncertainty  of  their  own  location  and  that  of  the  enemy  impairs  the 
morale  of  troops  and  reduces  their  fighting  efficiency. 

The  following  measures  are  taken  in  order  to  reduce  the  difficulty 
of  night  marches : 

a.  Strict  discipline  is  enforced. 

b.  Advantage  is  taken  of  moonlight  and  good  roads. 

c.  Routes  are  carefully  reconnoitered  and  marked. 
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d.  Guides  are  used  when  available,  and  men  are  posted  at  road 
forks  and  in  cities  and  towns  to  direct  troops. 

e.  Close  contact  is  maintained  between  units. 

f.  If  secret,  silence  is  maintained,  smoking  prohibited,  no  lights 
permitted,  and  villages  and  habitations  avoided. 

g.  Ample  time  allowance  is  made  for  all  night  movements. 

44.  March  Objectives. — Whenever  the  progression  is  interrupted, 
troops  reorganize  in  order  to  retain  the  terrain  conquered  and  at  the 
same  time  to  prepare  themselves  to  renew  the  advance  as  soon  as  practic- 
able. Infantry  proceeds  by  bounds  in  seizing  successive  objectives. 
The  artillery  follows  in  close  support  receiving  target  indications  from 
the  infantry  displacing  their  observation  correspondingly  and  the  firing 
batteries  as  necessary. 

In  a  general  manner,  the  same  procedure  is  followed  in  marches. 
In  order  that  the  march  may  proceed  with  appropriate  speed,  and  with 
appropriate  security,  and  in  order  that  the  command  in  a  meeting 
engagement  may  gain  an  advantage  in  deployment  over  the  adversary, 
objectives  or  bounds  are  also  often  indicated  in  marches. 

The  French  use  an  expression  in  their  plan  and  orders,  "battle 
field,"  that  is,  a  combat  zone  constituted  by  a  band  of  terrain  whose 
conquest  may  be  predicted  without  a  modification  of  the  maneuver  or 
of  the  disposition  of  the  troops. 

An  objective  is  designated  as  a  limit  between  two  battle  fields  or 
rather,  the  rear  limit  of  a  battle  zone  behind  which  a  commander  may 
modify  his  maneuver  or  change  his  dispositions.  In  order  to  properly 
play  its  role  an  objective  should  permit  the  commander  to  modify 
his  maneuver,  change  his  dispositions,  and  at  the  same  time  to  check  the 
prearranged  plans  of  the  enemy  within  a  reasonable  time.  Obviously 
such  intermediary  objectives  place  a  servitude  on  the  troops  requiring, 
necessarily,  a  deal  which  is  contrary  to  the  idea  of  speed  in  progress. 
This  is  not  the  theory  of  the  German  Army  and  is  one  of  the  fundamental 
differences  between  the  French  and  the  German  tactics. 

In  an  approach  march,  the  commander  is  concerned  primarily  in 
the  movement  of  his  main  body  from  one  point  "A"  to  another  "B." 
Certain  security  detachments  are  necessary  which  will  permit  the  com- 
mander to  conduct  his  main  body  from  "A"  to  "B"  while  at  the  same  time 
being  assured  the  possibility  of  changing  from  a  march  formation 
(speed),  to  one  of  combat  (power). 

There  is  always  an  appreciable  delay  in  changing  from  one  forma- 
tion to  another.  The  delay  is  reduced  to  a  minimum  when  enemy 
information  provides  a  certain  liberty  of  action,  that  is,  timely,  and 
sufficiently  detailed  to  permit  a  concentration  of  strength  against 
the  weak  parts  of  the  enemy  organization,  and  to  permit  the  commander 
to  assure  himself  certain  open  ground  to  the  front. 

Entering  the  combat  proper,  the  commander  does  not  propose  to 
engage  his  advance  guard  and  his  main  body  successively.  He  expects 
to  engage  the  enemy  with  his  full  force  in  a  single  blow.  For  this 
operation  the  advance  guard  is  combined  with  the  main  body.  The 
greater  the  security  detachment  is  proportionally,  the  more  important 
this  is,  and  the  more  delicate  is  the  operation.  It  cannot  be  accom- 
plished in  full  combat. 
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During  the  approach  march  when  the  commander  desires  to  have 
open  or  free  ground  to  his  front,  when  contact  with  the  enemy  is  not 
immediately  imminent,  and  where  speed  is  required,  the  advance 
guard  and  main  body  do  not  march  in  accordion  fashion.  If  the  com- 
mander has  an  indication  of  the  presence  of  the  enemy  or  that  an 
engagement  is  approaching,  he  can  always  stop  his  advance  guard  and 
bring  his  main  body  to  an  adjoining  or  successive  crest  or  intermediate 
objective,  as  at  "A"  and  "B"  above.  On  the  contrary,  when  combat 
appears  certain,  the  march  is  conducted  in  accordion  fashion.  That  is, 
the  advance  guard  waits  at  "B"  until  the  main  body  has  reached  "A" 
before  proceding  to  "C,"  and  when  this  is  reached  the  main  body  moves 
to  "B."  To  insure  greatest  freedom  of  movement  or  open  ground  to  the 
front  the  advance  guard  or  other  security  detachments  should  precede 
the  main  body  by  two  compartments.  Naturally  the  questions  of 
mission,  situation,  strength  of  forces,  and  distance  materially  influence 
this  decision. 

Having  in  mind  the  idea  of  battle  fields,  or  zones  of  combat  as 
heretofore  described,  a  commander  studies  his  map  prior  to  any  move- 
ment and  marks  the  possible  zones  for  attack,  the  dominating  strong 
points  in  the  terrain  structure  and  then  traces  the  axes  of  progression. 
The  map  shows  the  successive  objectives  (important  ridges  or  forward 
limits  of  cover)  generally  perpendicular  to  the  axis  of  progression.  It 
also  shows  the  compartmenting  of  the  terrain  laterally  in  the  regions 
where  contact  with  the  enemy  main  body  seems  possible,  the  important 
valleys,  the  penetrating  routes  and  the  transversal  roads. 

Motorized  units  which  are  limited  to  movement  by  road,  fix 
successive  objectives  by  indicating  transverse  roads  where  maneuver 
circulation,  and  mutual  support  between  parallel  columns  is  possible 

45.  Obstacles. — a.  Marching  across  country,  as  is  customary  in 
the  march  of  approach,  may  be  employed  in  rear  areas  to  reduce  the 
length  of  the  marching  columns,  to  avoid  disclosing  the  movement 
or  to  avoid  the  effect  of  long  range  artillery  fire.  Men  fatigue  much 
quicker  on  such  marches  and  the  speed  of  movement  is  materially 
reduced;  in  consequence  the  length  of  the  march  is  designated  ac- 
cordingly. 

b.  In  very  rough  terrain  walking  is  difficult;  establishment  of 
liaison  between  infantry  and  artillery  demands  more  time.  It  follows 
that  progress  will  be  much  slower  in  general.  In  such  terrain  the  defense 
should  be  on  the  alert  not  to  leave  intervals  in  its  front  where  the  enemy 
can  infiltrate;  frequently  the  infantry  will  be  led  to  place  more  fire 
elements  in  line;  fires  will  be  concentrated  more  especially  upon  the 
channels  of  attack,  the  routes  of  approach  and  communications  of  the 
enemy. 
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c.  Fordable  streams  may  be  crossed  at  several  points;  if  a  unit 
becomes  extended  during  the  crossing,  the  head  of  the  column  slackens 
pace  or  halts  a  short  distance  beyond  the  crossing  until  the  entire  unit 
has  passed  and  has  closed  up;  it  then  regains  its  distance,  increasing 
the  pace  if  necessary. 

Swift  deep  streams  are  forded  by  foot  troops  on  as  broad  a  front  as 
possible.  The  men  march  abreast  and  hold  hands,  looking  at  the  op- 
posite shore,  not  at  the  water.  Delay  at  difficult  fords  may  be  avoided 
by  crossing  the  troops  at  several  places  at  once.  Fords  are  frequently 
deepened  and  rendered  impassable  by  crossing  of  many  animals  or 
wagons.  The  limits  of  roads  through  swamps,  quicksands,  and  streams 
with  treacherous  bottoms,  are  marked  with  stakes,  lanterns,  or  other 
effective  means. 

The  depths  of  fords  should  not  generally  exceed: 

40  inches  for  men  and  even  32  inches  if  there  is  a  rapid  current  and 
the  bottom  is  soft. 

Four  feet  for  animals  and  for  vehicles  with  a  load  which  would 
not  be  damaged  by  the  water. 

Two  feet  for  vehicles  with  a  load  which  should  be  kept  dry. 

Fords  which  have  a  hard  gravel  and  resistant  bottom  are  more 
favorable. 

The  ford  is  investigated  to  determine  the  nature  of  the  crossing 
which  can  be  made  there.  The  entrance  and  exit  are  marked  appro- 
priately. The  routes  to  and  from  these  places  are  marked  on  each 
side  of  the  stream.  It  may  be  necessary  to  prepare  the  banks  on  each 
side  to  make  serviceable  ramps. 

The  troops  cross  in  order  by  using  the  full  width  of  the  ford  and  in 
following  the  route  marked;  marchers  pass  ahead  of  the  vehicles; 
the  animals  are  not  permitted  to  stop  in  the  stream. 

d.  The  method  of  crossing  unfordable  streams  by  mounted  and 
dismounted  troops  by  improvised  methods  is  discussed  elsewhere. 

e.  Denies.  In  passing  through  denies  which  require  a  reduction 
of  front,  an  effort  is  made  to  avoid  delay.  At  times  this  may  be  ac- 
complished by  causing  rear  units  to  overlap  and  leading  units  to  take 
an  increased  gait  in  passing  the  defile. 

On  marches  through  long  defiles  or  dense  forests,  or  on  night 
marches,  it  is  frequently  advisable  to  place  the  artillery  near  the  rear 
of  the  column.  A  march  through  a  defile  occurs  whenever  the  terrain 
of  material  conditions  along  the  direction  of  march  confine  a  column 
to  one  restricted  route  or  the  immediate  vicinity  thereof.  The  principle 
danger  of  a  march  through  a  defile  is  that  the  enemy  may,  from  a  com- 
manding position,  and  with  relatively  few  men,  check  the  command, 
inflict  heavy  losses,  and  throw  it  into  confusion,  or  even  destroy  it. 
In  marches  through  defiles  the  most  important  considerations  are, 

(1)  To  secure  the  farther  end  of  the  defile  by  security  detach- 
ments before  the  main  body  enters  it; 

(2)  To  provide  close  and  distant  reconnaissance  and  security 
measures,  in  order  to  prevent  the  column  or  any  considerable  element 
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from  being  surprised  or  taken  under  fire  while  in  the  defile ; 

(3)  To  organize  the  column  in  such  a  manner  as  to  prevent 
delay  or  confusion  in  case  of  unforeseen  incident,  and  so  as  to  bring 
about  the  greatest  readiness  for  combat,  and 

(4)  To  provide  for  passing  the  denies  in  the  shortest  time 
possible.  Times  of  poor  visibility  are  favorable  for  marches  through 
a  defile,  if  efficient  reconnaissance  has  previously  been  made. 

f.  The  development  in  the  use  of  the  airplane  is  making  a  change 
in  the  technique  of  conducting  marches.  The  routes  selected  must  be 
chosen  with  a  view  to  concealment  and  the  march  conducted  in  the 
same  manner.  To  diminish  visibility  columns  are  often  marched  in  woods, 
brush,  and  in  high  standing  crops.  Straight  and  regular  formations 
are  avoided  and  instead,  open  formations  with  variable  distances  and 
intervals  are  adopted. 

Troops  are  better  concealed  from  airplane  view  when  they  are  in 
the  vicinity  of  the  lines  which  separate  two  fields  of  different  colors  like 
those  between  two  fields  having  different  crops,  along  the  edge  of  a  road, 
the  edge  of  a  woods,  or  edge  of  a  town,  a  hedge,  etc. 

g.  The  development  of  gas  and  its  use  in  warfare  also  has  its 
effect  on  the  conduct  of  marches.  Where  concealment  and  cover  from 
enemy  view  and  fire  formerly  might  have  been  found  along  the  valleys 
and  corridors  of  approach.  That  very  low  ground  now  offers  a  suitable 
place  for  gas  and  individuals  charged  with  the  conduct  of  marches  must 
be  extremely  cautious  and  vigilant  to  see  that  the  itinerary  is  clear  of 
gas  or  that  proper  measures  are  taken.  The  bottom  of  ravines  where 
toxique  gases  can  accumulate  should  be  utilized  only  with  circum- 
spection in  attack  as  in  defense. 

46.    Halts  and  Shelter. — a.    Localities  selected  for  halts. 

(1)  The  general  location  of  camps  and  bivouacs  is  determined 
by  service  requirements.  They  must  be  located  with  reference  to 
the  mission  and  the  main  objectives,  of  the  troops.  Within  the  limita- 
tions fixed  by  these  objectives,  every  possible  consideration  is  given 
to  the  requirements  of  sanitation,  administration,  supply,  and  com- 
fort of  the  troops. 

(2)  The  following  sanitary  considerations  are  of  especial 
importance : 

(a)  Drainage.  The  site  should  be  sufficiently  high  and 
rolling  to  drain  off  the  storm  water. 

(b)  Dryness.  Porous  soil  covered  with  stout  turf  and  under- 
laid by  a  gravelly  or  sand  subsoil  is  best;  clay  subsoil  is  usually  damp 
and  impermeable.  Alluvial  soil,  marshy  ground,  and  ground  near 
the  foot  of  a  range  of  hills  are  usually  damp.  Dry  beds  are  subject 
to  sudden  freshets. 

(c)  Freedom  from  sources  of  infection.  The  available 
water  supply  should  be  free  from  contamination;  the  proximity 
of  marshes  or  stagnant  water  is  undersirable  on  account  of  mosquitoes 
and  the  diseases  which  they  transmit;  old  camp  sites  are  often  per- 
meated by  elements  of  disease  which  persist  for  considerable  periods. 

(3)  Consideration  of  convenience  of  administration  and  supply 
include  the  following : 
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(a)  Convenience  of  the  site  to  an  abundant  water  supply. 

(b)  Adequacy  of  roads  leading  to  the  camp  and  if  necessary, 
communications  within  the  camp. 

(c)  Ready  availability  of  wood,  forage,  straw,  and  other 
supplies. 

(4)  Comfort  of  the  troops  is  promoted  by  selecting  a  shelter 
area  large  enough  for  their  accomodation  without  crowding,  and  one 
which  affords  means  of  interior  communication  without  compelling 
the  troops  of  one  unit  to  pass  through  the  area  of  another.  In  hot 
weather  a  great  degree  of  comfort  is  secured  by  the  selection  of  a  site 
shaded  by  trees,  free  from  underbrush,  and  sufficiently  high  to  obtain 
the  benefit  of  prevailing  breezes;  in  cold  weather,  by  locating  the 
site  on  ground  sloping  to  the  south  or  where  there  are  woods  to  break 
the  north  wind. 

The  place  and  method  of  halting  in  long  rest  halts,  especially 
when  the  troops  are  to  be  supplied  a  meal  from  the  kitchens,  are 
largely  decided  by  the  availability  of  water  and  in  hot  weather,  by 
shade.  In  large  commands,  in  order  to  obtain  uniformity  of  rest  and 
to  prevent  overcrowding,  it  is  desirable  that  the  halt  be  made  where 
the  available  water  supply  lies  generally  parallel  to  the  line  of  march, 
or,  in  an  area  where  several  small  streams  cross  the  route  of  march, 
within  the  space  occupied  by  the  column. 

b.  Halts  for  the  night. — A  halt  upon  the  conclusion  of  a  day's 
march,  or  what  is  commonly  known  as  a  halt  for  the  night,  involves 
placing  the  command  in  camp,  bivouac,  or  billets.  It  is  here  that  the 
commander  can  and  should  exercise  his  greatest  influence  for  the  com- 
fort of  his  troops.  He  and  his  staff,  by  timely  forethought  and  directions, 
make  all  preparations  necessary  to  enable  the  troops  to  reach  their 
respective  camp  sites  and  go  into  camp  with  the  least  possible  incon- 
venience or  delay.  Special  care  is  exercised  to  insure  the  troops  being 
able  to  move  directly  from  their  places  in  the  column  to  their  respective 
encamping  areas,  without  countermarching,  crossing  columns,  or  un- 
necessary detours.  The  halting  of  columns  to  wait  camping  instructions 
or  information  is  most  irritating  to  troops,  and  indicates  lack  of  proper 
preparation  on  the  part  of  a  commander  and  his  staff. 

c.  Halts  in  the  presence  of  the  enemy. — Subject  to  the  governing 
principle  of  readiness  for  maneuver  into  line  of  battle,  at  halts  for  the 
night,  a  command  is  required  to  regulate  its  mode  of  encampment 
according  to  the  degree  of  precaution  which  the  information  of  the 
enemy  may  impose.  The  comfort  of  the  troops,  though  important, 
must  be  made  subservient  to  tactical  requirements.  Military  necessity 
may  leave  little  choice  in  the  selection  of  camp  sites,  but  in  any  situation, 
the  basic  requirements  of  sanitation  should  receive  every  consideration 
consistent  with  the  tactical  situation. 

On  arriving  in  close  proximity  to  an  unfordable  stream  or  difficult 
mountain  pass,  the  question  of  when  and  where  to  halt  becomes  of 
paramount  tactical  importance.  When  the  mission  is  aggressive, 
gaining  the  far  side  of  the  obstacle  may  easily  prove  of  decisive  impor- 
tance; but,  when  the  mission  is  of  a  defensive  or  delaying  nature,  the 
utilization  of  the  obstacle  as  a  protective  measure,  may  be  an  important 
consideration.  Under  no  condition  should  the  halt  find  the  main  body 
astride  the  obstacle. 


G3 


CHAPTER  VI 


UTILIZATION  OF  THE  TERRAIN  IN  LANDING  OPERATIONS 


Paragraph 

Section      I    Attack    47 — 58 

II    Defense    59—64 

SECTION  I 
ATTACK 

Paragraph 

General   47 

Selection  of  the  Landing  Area    48 

Beaches   49 

Coast  Line    50 

Reconnaissance    51 

Hydrographic  and  Meteorological  Considerations    52 

Terrain  Inland  from  Landing  Places   53 

Obstacles    54 

Vegetation    55 

Communications   56 

Water    57 

Air  Operations   58 


47.  General. — A  study  of  the  Theater  of  Operations  indicates  the 
value  of  the  area  from  a  strategic  point  of  view.  It  shows  how  the 
geographical  structure  of  the  theater  may  be  employed,  and  the  effect 
of  local  conditions  upon  the  general  conduct  of  the  operations. 

In  a  sense,  the  position  and  importance  of  objective  points  of 
maneuver  in  any  theater  of  operations  are  derived  from  the  situation 
of  the  hostile  forces.  The  geographical  objective  points  are  positions 
which  support  the  ultimate  purpose  of  the  operations. 

The  selection  of  an  objective  in  overseas  operations  depends  pri- 
marily on  whether  the  movement  involves  a  step  by  step  advance  or  a 
direct  attack,  in  which  latter  case  the  goal,  in  general,  is  determined. 
In  a  step  by  step  advance  the  successive  objectives  are  selected  in  ac- 
cordance with  their  geographical  position  and  the  positions  occupied 
by  the  respective  forces.  Geographically,  the  positions  are  selected 
primarily  from  their  suitability  for  the  purpose  intended  and  their 
situation  with  relation  to  the  line  of  operations  or  communications. 
The  purpose  may  be  the  seizure  of  a  certain  terrain  feature  as  an  advance 
or  subsidiary  fleet  or  air  base.  The  dispositions  and  maneuvers  of  the 
two  forces  influence  the  selection  of  the  base;  on  offensive  missions 
positions  are  sought  which  enable  the  attacker  to  threaten  the  enemy's 
main  force  or  line  of  communications  or  protect  his  own,  while  on  a 
defensive  mission  the  position  is  intended  to  protect  his  own  elements. 

There  are  certain  positions  which  retain  a  relative  importance 
during  a  given  phase  of  the  operation  only.  Certain  so  called  strategic 
points  become  decisive  points  in  a  particular  operation  or  campaign; 
others  of  no  strategic  value  become  decisive  temporarily  in  an  operation, 
by  the  very  nature  of  the  operation. 
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With  the  development  of  the  airplane  and  its  importance  in  landing 
operations,  a  subsidiary  base  for  planes  within  flying  range  of  the  pro- 
posed landing  area  may  be  essential.  Such  supporting  bases  should 
provide  suitable  space  for  landing  fields  for  land  planes  and  sheltered 
water  for  sea  planes. 

In  the  selection  of  a  base,  consideration  must  be  given  to  the  suit- 
ability of  the  area  for  the  type  of  base  it  is  proposed  to  establish,  its 
geographical  location  in  relation  to  the  theater  of  operations  of  the  fleet, 
its  natural  resources  and  defensive  strength,  and  the  operations  afloat 
and  ashore  required  to  seize  and  hold  the  base. 

48.  Selection  of  the  Landing  Area. — The  landing  area  comprises 
the  sea  and  land  areas  required  for  executing  the  landing  and  establish- 
ing the  beachhead.  Beside  the  mission  and  the  enemy  dispositions, 
the  selection  of  the  landing  area  is  governed  by  the  following  principal 
factors : 

Beaches  and  approaches  thereto; 
Nature  of  the  terrain; 

Station  and  maneuver  areas  for  naval  vessels; 

Configuration  of  the  coast  line; 

Time  element ; 

Weather  conditions. 
The  theater  of  operations  having  been  selected  or  determined  in  the 
strategical  plan,  the  military  commander  will  first  consider  the  tactical 
place  or  places  for  landing.  This  must  always  be  considered  in  close 
harmony  with  the  authorities  of  the  naval  force  because  the  powers  and 
limitations  of  that  arm  will  have  an  important  bearing  in  the  selection 
of  the  actual  sites  for  landing. 

In  addition  to  its  suitability  to  the  characteristics  of  the  naval 
forces,  the  selection  of  the  landing  places  is  influenced  by  other  con- 
siderations : 

Its  proximity  to  the  ultimate  objective. 

The  coast  line  must  present  water  deep  enough  to  permit  vessels  of  the  desired 
type  and  draft  to  operate  at  an  effective  range  from  the  shore;  generally  this  may  be 
said  to  be  18  feet  at  8000  yards  from  the  beach  for  destroyers  which  is  about  equal 
to  their  draft  and  the  effective  range  of  their  weapons. 

An  area  which  is  free  from  reefs,  or  of  sand  bars  which  are  constantly  changing 
their  location,  is  preferable. 

The  character  of  the  tides  and  currents  in  any  locality  and  its  effect  on  the  landing 
beach  is  considered. 

A  very  gently  shelving  beach  is  not  desirable  since  landing  at  such  a  beach  might 
cause  the  boats  to  beach  several  hundred  yards  out  in  the  water  and  require  the  men 
to  traverse  a  deep  field  of  wire,  through  water,  and  under  heavy  beach  defense  fires 
before  reaching  dry  land. 

It  is  more  advantageous  to  have  a  rapidly  deepening  beach  where  the  boats  can 
run  their  bows  up  to  the  shore. 

This  condition  will  more  often  be  found  at  high  tide. 

The  prevailing  winds  are  studied  with  a  view  to  their  effect  on  the  sea  for  landing 
boats  as  well  as  their  adaptability  to  the  possible  use  of  smoke  or  gas. 
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The  places  where  a  disembarkation  can  be  executed  with  the 
greatest  ease,  if  unopposed,  are  presented  in  the  following  order: 

a.  Regular  ports  and  harbors. 

b.  Sheltered  bays. 

c.  Open  beaches. 

49.  Beaches. — A  coast  as  understood  in  this  discussion,  means  the 
land  immediately  abutting  the  sea  and  includes  any  appendages  of 
territory  which  rise  out  of  the  water  immediately  adjacent  thereto 
even  though  these  islands  are  not  inhabited  or  fortified.  It  does  not 
include  shoals  or  reefs  or  other  submerged  continuations  of  the  land 
into  the  water.    It  is  regarded  especially  as  a  boundary  or  sea  frontier. 

The  "shore"  is  used  here  as  a  general  term  for  the  land  immediately 
bordering  on  the  sea. 

A  beach  is  the  sandy  or  pebbly  part  of  a  shore  washed  up  by  the 
waves,  or  that  part  between  the  lines  of  high  and  low  water. 

"A  beach  is  that  portion  of  the  shore  line  normally  required  for  the 
landing  of  a  force  approximating  one  infantry  assault  battalion.  It 
may  be,  however,  a  portion  of  the  shore  line  constituting  a  tactical 
locality,  such  as  a  bay,  to  which  ultimately  may  be  assigned  a  force 
larger  or  smaller  than  a  battalion. 

"Favorable  beaches,  from  a  physical  standpoint,  are  those  which 
permit  the  beaching  of  small  boats  close  to  the  shore  line,  and  the  rapid 
disembarking  and  movement  inland  of  troops  and  equipment,  without 
undue  interference  from  weather  conditions  or  other  navigational  dif- 
ficulties." 

Continuous  suitable  weather  conditions  should  be  assured  for  a 
period  of  several  days  covering  the  original  and  subsequent  landings 
on  a  given  beach. 

When  the  area  around  a  beach  as  indicated  by  the  configuration  of 
the  ground  permits  the  defender  to  place  weapons  for  direct  fire  for 
several  hundred  yards  surrounding  the  beach  in  a  large  space  which 
must  be  neutralized  by  ships'  gun  fire,  a  landing  there  is  made  extremely 
difficult. 

The  number  of  beaches  required  for  an  operation  depends  upon  the 
size  of  the  attack  force,  the  plan  of  maneuver,  and  the  amount  of 
resistance  expected.  The  shore  line  need  not  be  suitable  for  landings 
throughout  its  entire  extent,  provided  the  various  beaches  are  mutually 
supporting  and  a  suitable  portion  of  the  beaches  permit  the  timely 
landing  of  the  required  equipment.  They  should  be  appropriately 
located  with  relation  to  areas  suitable  for  the  operation  of  supporting 
vessels  of  the  naval  attack  force. 

In  studying  a  coast  line  for  a  suitable  place  to  make  a  landing, 
priority  is  given  to  the  consideration  of  the  beaches.  The  critical  point 
in  a  landing  attack  is  at  the  water's  edge  where  troops  debark  from 
their  boats  and  take  up  the  shore  operations.  With  that  in  view,  the 
most  favorable  places  are  those  where  boats  can  approach  with  the  least 
obstruction  and  which  permit  the  debarkation  of  the  troops  and 
equipment  as  near  as  possible  to  the  shore  without  undue  interference 
from  weather  conditions  or  navigational  difficulties.  Very  gently 
sloping  beaches  or  those  having  off  shore  reefs  causing  boats  to  ground 
at  a  considerable  distance  from  the  shore  line,  are  unfavorable  because 
of  the  obstacle  presented  and  the  increased  time  the  assaulting  troops 
are  thus  exposed  to  the  strong  planned  defensive  fires. 
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The  assault  battalion  is  generally  considered  the  combat  team  in 
landing  operations.  Accordingly,  the  suitability  of  a  beach  is  considered 
in  terms  of  its  extent  and  adaptability  to  an  assault  battalion.  The 
frontages  occupied  by  an  assault  battalion  varies  between  500  and  1200 
yards.  Beaches  often  will  not  be  sufficiently  long  to  cover  the  entire 
zone  of  advance.  Their  lengths  accordingly  regulate  the  frontage, 
formations  and  schemes  of  maneuvers  of  the  assault  battalion.  It 
may  be  convenient  to  consider  formations  within  the  battalion  in  terms 
of  platoons,  the  frontage  of  which  in  assault  varies  between  125  and  250 
yards.  If  the  frontage  of  attack  as  limited  by  the  extent  of  beach  is  less 
than  500  yards,  a  covering  force  is  generally  employed. 

Extensive  beaches  which  permit  the  landing  of  several  adjacent 
battalions  simultaneously  on  a  comparatively  wide  front  is  most 
advantageous.  When  this  favorable  condition  does  not  exist  one  may 
find  beaches  which  are  in  close  proximity,  and  not  adjacent,  but  within 
supporting  distance;  that  is,  landings  on  the  several  beaches  may  be 
considered  as  intimately  associated  in  a  coordinated  attack.  Beaches 
which  are  somewhat  removed  from  the  place  selected  for  the  main 
landing  are  considered  in  view  of  their  adaptability  to  auxiliary  landings 
or  demonstrations. 

In  view  of  the  facilities  for  defense  often  presented  in  the  vicinity 
of  beaches,  and  the  corresponding  exposure  of  landing  forces  to  the  ter- 
restrial observation  and  direct  fire,  landing  places  adjacent  to  compara- 
tively steep  bluffs  which  are  nevertheless  negotiable  to  light  infantry, 
are  sometimes  favored  because  of  the  surprise  element  and  the  pro- 
tection provided  to  the  landing  forces. 

An  area  with  a  large  number  of  suitable  beaches  is  particularly 
desirable,  even  for  a  comparatively  small  force,  as  it  causes  a  dispersion 
of  the  defender's  efforts  and  permits  the  attacker  to  land  on  a  broad 
front  commensurate  with  his  strength.  Such  an  area  also  favors  tactical 
surprise  as  it  offers  the  attacker  a  choice  in  the  selection  of  beaches,  and 
the  defender  is  unable  to  determine  the  exact  point  of  landing  until 
the  boats  have  approached  close  to  the  shore.  The  number  of  beaches 
required  for  an  operation  is  dependent  upon  the  size  of  the  attacking 
force,  the  scheme  of  maneuver,  and  the  amount  of  resistance  expected. 
While  there  are  advantages  to  the  attacker  in  landing  on  a  broad  front  at 
several  beaches,  the  question  of  available  naval  gun  fire  support  and 
other  technical  and  tactical  matters  is  involved. 

50.  Coast  Line. — a.  It  would  be  extremely  rare,  if  ever,  that  one 
would  encounter  a  coastline  which  is  uniformly  favorable  to  a  landing 
throughout  its  extent.  This  would  enable  the  attacker  to  enjoy  an 
almost  unlimited  liberty  of  action  and  choice  of  landing  places  and  so, 
greater  advantage  of  tactical  surprise.  The  defender  could  not  attempt 
to  be  uniformly  strong  over  the  whole  coast  line  without  being  weak 
everywhere.  The  defender  would  be  forced  to  resort  to  an  active  de- 
fense with  strong  mobile  reserves.  The  attacker,  on  the  other  hand, 
to  oppose  such  a  maneuver,  would  land  at  several  places  on  a  broad 
front  employing  also  feints  and  ruses  to  draw  such  reserves  from  the 
vicinity  of  the  main  effort. 

A  coast  line  which  is  comparatively  straight  offers  certain  ad- 
vantages and  disadvantages  to  the  attacker  and  defender.  The  value 
of  such  a  configuration  of  coast  line  is  influenced  materially  by  the 
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nature  of  the  terrain  immediately  inland  from  the  beach.  The  facilities 
for  observation  provided  to  the  defender,  the  ability  to  organize  his 
defensive  fires  in  a  manner  to  enable  him  to  concentrate  fire  on  alternate 
threatened  points  of  landing  and  the  presence  or  absence  of  means  of 
communication  which  would  permit  or  prevent  the  rapid  concentration 
of  mobile  reserves,  influence  the  value  of  a  straight  coast  line  to  the 
defender.  In  general  a  coast  line  which  is  somewhat  irregular  permits  a 
more  effective  organization  of  cross  fire  of  infantry  weapons  and  anti- 
boat  gun  fire.  The  question  of  whether  the  straight  coast  presents  good 
landing  places  everywhere  or  only  in  a  limited  number  of  places  in- 
fluences the  advantages  or  disadvantages  of  such  terrain  characteristics. 
Irregularities  in  the  coast  line  and  the  nature  of  the  terrain  inland  may 
tend  to  cause  breaks  in  the  defensive  organization  and  isolate  certain 
subdivisions  which  can  be  effectively  neutralized  by  the  landing  force 
and  supporting  arms.  Under  those  conditions  it  appears  that  an 
absolutely  straight  coast  line  with  a  limited  number  of  favorable 
landing  places  and  favorable  terrain  inland  is  less  desirable  than  one 
which  presents  headlands  and  bays.  The  latter  affords  cover  to  as- 
saulting troops,  circumscribes  terrestrial  observations  and  causes  breaks 
in  the  defender's  uniform  plan  of  defensive  fires.  These  breaks  provide 
advantages  corresponding  to  those  of  a  corridor  which  limits  the  enemy 
defense  in  terrestrial  observation  and  direct  fire.  The  landing  may  be 
profitably  planned  to  take  place  on  beaches  often  found  in  coves,  but 
conforming  with  the  powers  and  limitations  of  naval  support  and  in 
compliance  with  the  military  requirements.  A  minute  study  of  the 
terrain  in  these  circumstances  will  permit  the  attacker  to  determine 
reasonably  accurately  the  location  of  defensive  installations  designed 
to  enfilade  the  beach  or  boats  approaching  the  beach,  which  defensive 
positions  can  be  effectively  overcome  by  naval  gun  fire.  In  thus  seeking 
protection  by  surrounding  hills  in  landing  operations  one  finds  the 
contrary  doctrine  to  that  existing  in  hill  warfare  where  the  valleys  are 
avoided  and  such  defiles  forced  by  seizing  the  high  ground  on  either  side. 
Suitable  landing  beaches  are  often  found  at  the  heads  of  coves,  but  such 
positions  also  give  the  defenders  commanding  observation  and  direct 
fire  from  the  high  ground  surrounding  the  coves.  On  the  other  hand, 
one  generally,  but  not  always,  finds  a  cliff  at  the  point  of  a  headland, 
with  deep  water  close  to  land  and  no  sandy  beach.  Sometimes  a  narrow 
shelf  of  sand  between  the  deep  water  and  the  base  of  the  cliff  is  found  at 
the  end  of  a  headland  and  such  place  may  offer  a  favorable  point  for 
landing  a  small  force  lightly  equipped.  The  defender  will  probably  be 
less  prepared  or  able  to  defend  such  points  strongly  and  may  least 
expect  the  landing  to  take  place  there;  the  cliffs  themselves  offer  the 
assaulting  troops  more  shelter  from  the  defender's  supporting  weapons. 
Peninsulas  are  favorable  from  the  view  point  of  permitting  the  invaders 
to  rest  both  flanks  on  the  sea  and  have  their  front  swept  by  the  fire  of 
supporting  vessels.  Unless  a  calm  exists  however,  one  generally  finds 
a  rougher  sea  running  at  such  positions  than  at  more  sheltered  places. 

b.  Estuaries. — Desirable  as  a  navigable  river  may  be  for  a  line 
of  communication  for  the  troops  and  supplies  after  a  considerable 
advance  has  been  made  inland,  such  terrain  features  are  generally 
avoided  in  the  initial  landing,  if  more  favorable  places  exist.  Large 
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rivers  enable  the  defenders  to  employ  drifting  mines  which  may  be 
placed  and  released  in  the  swiftly  flowing  current,  thereafter  to  become 
hazards  to  the  attackers'  ships  and  boats  operating  in  the  vicinity. 
If  two  or  more  landings  are  to  be  made  simultaneously,  it  is  undesirable 
to  have  a  large  river  separating  such  forces  and  preventing  their  mutual 
support.  Rivers  are  serious  obstacles,  whether  parallel  to  or  perpen- 
dicular to  the  line  of  advance.  In  the  former  case  they  divide  the  at- 
tacking force  and  interfere  with  proper  cooperation,  and  in  the  latter 
they  involve  a  river  crossing,  in  which  the  defender  has  all  the  advantage, 
especially  as  the  attacker  in  the  early  stages  will  probably  not  have 
adequate  material  and  armament  to  undertake  such  an  operation. 

The  advantage  of  selecting  positions  for  landing,  which  will  enable 
the  naval  forces  to  support  the  advance  of  the  assaulting  troops  by 
enfilade  fire  on  the  defenders'  positions  is  discussed  elsewhere.  In  areas 
where  coral  reefs  exist  as  a  fringe  or  barrier,  sometimes  the  only  breaks 
in  the  reefs  are  found  at  the  mouths  of  streams.  Landings  at  such 
places  involve  certain  navigational  difficulties  to  small  boats  for  the 
assaulting  waves.  The  narrow  openings  present  somewhat  of  a  hazard; 
the  formations  of  the  boats  must  correspond  to  the  ability  to  pass 
through  the  break.  In  the  channel  itself,  sometimes  there  is  insufficient 
room  for  the  return  of  boats  of  the  initial  subwaves  while  boats  of  suc- 
ceeding subwaves  are  arriving.  Generally  the  size  of  force  and  front  of 
the  attacking  force  is  considerably  restricted  in  such  places. 

51.  Reconnaissance. — a.  Since  defensive  installations  of  advance 
bases  are  governed  almost  entirely  by  terrain  features,  an  intelligent 
detailed  study  of  the  terrain  by  the  attacker  should  assist  materially 
in  determining  the  defensive  organization  in  advance. 

Information  of  the  terrain  of  such  nature  and  detail  as  is  necessary 
to  make  complete  and  satisfactory  plans  for  a  landing  is  generally  not 
available  in  the  area  where  the  landings  will  be  executed.  Hydrographic 
charts  generally  lack  certain  information  essential  to  planning  landing 
operations;  they  are  concerned  primarily  with  the  deep  water  naviga- 
tional facilities  in  the  area.  Landing  forces  are  primarily  interested  in 
the  hydrographic  information  between  that  line  and  the  shoreline  at 
high  and  low  tides.  Topographical  maps  also  lack  the  detailed  informa- 
tion desired  by  the  commander  of  the  attacking  forces.  Written  descrip- 
tions of  the  areas  are  prepared  from  an  altogether  different  point  of  view 
and  about  the  only  way  to  obtain  the  desired  information  is  by  an 
objective  reconnaissance. 

Other  than  information  concerning  the  strength,  nature  and  extent 
of  the  defender's  dispositions  and  installations,  the  attacker  wishes 
definite  information  concerning  the  following  terrain  features: 

(1)  Beaches.    Description,  number,  nature,  size,  extent. 

(2)  Reefs.  Description  (fringe  or  barrier),  nature  and  extent: 
can  boats  of  various  types  negotiate  the  reefs  at  high  tide  (which, 
where  and  how,  exactly);  distance  from  barrier  reef  to  shore  at 
critical  places;  nature  of  footing,  if  troops  must  walk  that  distance; 
locations,  widths,  depths  and  descriptions  of  breaks  in  reef. 

(3)  Marine  Obstacles.  Location  and  description  of  natural 
and  artificial  obstacles  to  landing  boats  and  supporting  vessels. 
Character  of  the  surf,  tides,  currents,  and  effects  of  winds  and  weather. 
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(4)  Terrain  Inland.  Primarily  the  nature  of  the  terrain 
between  water's  edge  and  horizon  or  possible  beachhead  enclosing 
the  landing  place  insofar  as  observation,  field  of  fire,  cover,  con- 
cealment, and  communications  are  concerned.  Depth  of  beach  prop- 
er; extent  of  compartment  of  terrain  or  corridor  presented;  works 
of  man;  vegetation  and  nature  of  soil.  Topographical  description. 
Beyond  the  beachhead,  the  information  desired  is  similar  to  that 
essential  to  ordinary  land  operations. 

b.    Methods  of  reconnaissance  available: 

(1)  Aviation,  visual  and  photographic. 

(2)  Patrolling  coast  line  by  various  types  of  vessels  or  small 
boats. 

(3)  Patrolling  ashore  by  agents  or  reconnoitering  parties,  and 
raids  or  demonstrations;  information  may  be  obtained  from  prisoners 
or  friendly  inhabitants. 

In  landing  operations  in  areas  far  removed  from  home  bases,  and 
in  enemy  territory,  strategical  surprise  may  not  be  achieved  but  every 
endeavor  will  be  made  to  enjoy  tactical  surprise.  This  will  probably 
materially  limit  or  exclude  any  preliminary  reconnaissance  except  that 
by  air.  Enemy  activity  may  force  those  missions  to  fly  at  high  altitudes. 
Often,  therefore,  the  only  detailed  information  which  will  be  available 
is  that  which  is  reported  by  visual  observers  or  which  can  be  interpreted 
from  aerial  photographs.  This  indicates  the  importance  of  improving 
the  technical  features  of  this  service  and  the  development  of  the  art 
of  interpreting  the  photographs.  In  planning  operations,  the  execution 
of  which  depends  wholly  or  in  part  upon  such  preliminary  reconnais- 
sance, one  must  consider  the  limitations  imposed  upon  this  arm  by 
weather  conditions.  The  advantage  of  this  form  of  reconnaissance  is 
that  great  areas  can  be  covered  over  extensive  shore  lines  or  inland  from 
the  beach;  under  favorable  conditions  detailed  and  related  information 
can  be  procured  in  a  comparatively  short  time  and  at  reduced  cost  and 
danger.  Information  of  underwater  obstacles,  as  well  as  shoals,  surfs, 
and  breaks  in  reefs  may  be  disclosed  from  the  air. .  The  contours  of  the 
beach  may  be  recorded  accurately  by  taking  hourly  photographs  of 
water's  edge  and  procuring  exact  data  of  the  hourly  rise  or  fall  of  the 
tide  by  submarines  charged  with  that  mission. 

Patrolling  the  coast  line  from  the  sea  provides  opportunity  to 
procure  detailed  hydrographic  information,  depths  of  water,  channels, 
obstacles,  surf,  tides  and  currents.  Necessary  information  of  the  nature 
and  extent  of  suitable  landing  places  may  be  obtained  in  this  manner 
and  a  somewhat  restricted  knowledge  of  the  terrain  to  a  limited  distance 
inland.  An  offshore  breeze  could  disclose  the  location  of  gassed  areas. 
This  method  of  reconnaissance  possesses  obvious  limitations.  Time  is 
required;  the  special  types  of  boats  necessary  to  the  operation  must  be 
available;  and  the  amount  of  information  practical  of  procurement  is 
limited.  A  certain  degree  of  surprise  may  be  lost  if  this  endeavor  is 
disclosed  to  the  defender. 

This  type  of  reconnaissance  has  the  advantage  of  enabling  one, 
in  addition  to  studying  the  terrain,  to  determine  the  presence  or  absence 
of  the  defender  in  a  given  locality,  his  strength  in  general,  and,  to  a 
degree,  his  organization  and  dispositions  for  beach  defense.  Exposure 
to  enemy  fire  may  result  in  the  enemy  disclosing  his  defense. 
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Patrolling  ashore  by  agents  or  reconnoitering  parties  enables  the 
attacker  to  procure  general  or  detailed  information  of  a  specific  nature. 
This  is  probably  the  slowest  method  of  procuring  information  and, 
during  hostilities,  one  of  the  most  difficult  of  attainment.  If  parties 
are  landed  and  can  operate  only  at  night,  the  area  which  it  is  practical 
to  reconnoiter,  and  the  information  procurable,  is  limited  by  reason 
of  the  necessity  to  maintain  secrecy.  When  reconnaissance  of  extensive 
shore  line  or  distances  inland  is  required  simultaneously  or  within  a 
brief  time  limit,  this  method  involves  landing  the  necessary  number  of 
agents  or  parties  at  numerous  places  along  the  coast.  In  certain  situ- 
ations agents  or  parties  could  be  landed  by  plane  and  limited  information 
of  a  general  nature  could  be  signalled  to  sea.  A  reconnaissance  in  force 
could  be  attempted  but  it  might  prove  a  hazardous  undertaking  against 
a  strongly  intrenched  enemy  and  furthermore,  it  would  be  made  at  a 
risk  of  sacrificing  secrecy. 

52.  Hydrographic  and  Meteorological  Considerations. — In  ad- 
dition to  the  hydrographic  and  meteorological  features  already  de- 
scribed, there  are  other  important  factors  to  be  considered  in  selecting 
landing  places.  The  landing  place  must  not  be  too  far  removed  from 
a  debarkation  area  where  the  transports  may  discharge  the  landing 
force  from  transport  into  small  boats,  in  a  lee  or  a  relatively  calm  sea 
and  with  freedom  from  effective  attack  by  enemy  sea  craft  or  shore 
artillery.  The  sea  must  have  sufficient  depth  for  the  transports  them- 
selves and  the  maneuvering  of  their  protective  craft. 

Naval  firing  areas  must  be  selected  which  provide  maneuvering 
space  and  depth  of  water  for  the  ships  assigned  thereto.  Primarily, 
after  a  study  of  the  ground  forms  surrounding  the  landing  places  and  of 
the  known  or  deduced  enemy  dispositions  ashore,  together  with  a 
knowledge  of  the  characteristics  of  the  ships'  guns  and  ammunition, 
the  firing  areas  are  selected  in  a  manner  to  permit  the  most  effective 
support  to  the  assaulting  units.  Firing  areas  are  sought  which  permit 
enfilade  fire  and  fire  upon  reverse  slopes  within  the  prescribed  ballistic 
limitations,  and  insofar  as  practicable  where  the  firing  ships  may  profit 
by  the  maximum  amount  of  observation  so  advantageous,  if  not  indeed 
essential,  to  ships'  gunfire. 

There  are  three  methods  of  spotting  naval  gunfire: 

(1)  From  the  firing  ship. 

(2)  By  plane. 

(3)  By  fire  control  parties  on  the  beach. 

There  is  always  a  chance  of  the  last  two  failing  due  to  casualties 
or  the  failure  of  communications.  With  this  in  mind,  the  firing  areas 
should,  if  possible,  be  selected  so  that  targets  can  be  observed  from  the 
firing  ships.  In  striving  to  attain  enfilade  fire,  care  must  be  taken  that 
the  small  folds  in  the  ground  running  down  to  the  sea,  which  are  often 
found  surrounding  beaches,  do  not  limit  enfilade  fire;  such  conditions 
demand  that  fire  support  areas  face  such  positions  rather  than  flank 
them. 

Conditions  favoring  the  installation  or  employment  of  obstacles 
such  as  mines  by  the  defense  affect  the  location  of  firing  areas. 

Strong  currents  close  in  shore  whose  exact  nature  and  force  are 
difficult  to  determine  or  are  unknown  due  to  the  fact  that  insufficient 
soundings  may  have  resulted  in  failure  to  reveal  their  presence,  may 
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prove  disconcerting  to  landing  troops.  The  natural  confusion  on  the 
beach  inherent  in  landing  operations  even  in  daylight  is  greatly  aggra- 
vated when  the  exact  location  of  beaches  is  unknown  or  indiscernible 
and  at  night  strong  currents  carry  the  boats  far  from  their  course. 
Night  landings  under  such  conditions  may  carry  boats  considerable 
distances  from  beaches  of  limited  extent  which  it  is  vital  to  reach  and 
instead  of  reaching  their  destination  they  may  land  on  dangerous 
shores.  The  first  landings  of  the  Australian  troops  on  Gallipoli  penin- 
sula, were  started  early  on  the  morning  of  25  April,  under  the  cover  of 
darkness  and  were  intended  to  reach  a  beach  a  few  hundred  yards  north 
of  the  promontory  Gaba  Tepe,  but  due  to  the  drift  of  a  strong  current 
running  northward  along  the  shore,  the  tows  were  carried  out  of  their 
course,  and  landed  at  a  point  some  two  miles  north  of  Gaba  Tepe. 
This  error  in  landing,  as  turned  out  later,  proved  to  be  fortunate,  for 
the  Turks  had  prepared  Gaba  Tepe  and  vicinity  for  an  elaborate  and 
formidable  defense. 

Meteorological  conditions  are  studied  with  a  view  to  their  effect 
upon  the  proposed  operations.  Insofar  as  practicable,  the  nature 
of  winds,  their  force  and  direction  as  they  may  affect  the  sea  or  the 
employment  of  chemical  agents  or  smoke  by  the  attacking  force  or  the 
defense  are  ascertained.  One  determines,  as  far  as  possible,  the  de- 
pendability of  the  weather  and  the  suddenness  of  violent  storms  which 
would  materially  alter  if  not  indeed  cancel  any  plans  previously  made. 

The  selection  of  localities  suited  for  the  landing  of  overseas  ex- 
peditions is  varied.  The  same  locality  may  have  an  entirely  different 
aspect  with  the  changes  of  tide,  weather  or  the  peculiarities  of  the 
climate  at  the  various  seasons  of  the  year.  Each  place  must  be  consider- 
ed in  view  of  the  time  it  is  to  be  used  and  the  effect  of  meterological 
conditions. 

53.  Terrain  Inland  from  Landing  Places. — The  characteristics 
of  the  terrain  inland  from  the  beach  must  be  carefully  studied. 

It  may  be  a  wide  stretch  of  loose  sand,  devoid  of  cover,  water  and 
fuel.  It  may  present  poor  footing  for  men  and  poor  traction  for  wheeled 
transportation,  both  of  which  retard  progress.  Over  such  terrain  the 
British  in  defense  of  the  Suez  Canal  made  roads  by  the  simple  expedient 
of  laying  chicken  wire.  The  lack  of  cover  would  expose  the  invaders 
to  enemy  aircraft,  if  supremacy  of  the  air  had  not  been  obtained. 
Terrain  of  such  nature  is  usually  flat,  devoid  of  observation  and  register 
ing  points  which  would  have  a  material  bearing  on  the  effectiveness  of 
the  naval  gun  fire  support  provided. 

If  the  hinterland  be  a  series  of  sand  dunes  the  difficulties  of  an 
advance  would  be  just  as  great  as  in  the  preceding  case.  The  defenders 
would  take  position  behind  the  sand  hills  from  which  they  would  have 
to  be  dislodged  successively.  Terrain  such  as  this  would  conceal  the 
defenders  from  view  from  the  sea.  Ship's  gun  fire  would  be  difficult 
to  localize  and  the  effect  of  shells  would  be  reduced  by  the  sandy  soil. 

If  the  terrain  in  rear  of  the  beach  is  flat  coral  rock,  eroded  by  wind 
and- water,  commonly  known  as  "dog  tooth  rock,"  progress  over  it 
would  be  slow  and  sometimes  even  dangerous.  It  offers  practically 
no  footing.  The  south  coast  of  Santo  Domingo  is  fringed  for  a  consider- 
able distance  with  such  rock  extending  several  miles  inland  at  places. 
Frequently  it  is  completely  covered  by  a  thorny  tree  of  hardwood, 
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and  a  dense  underbrush.  Ordinarily  a  coast  line  will  present  varied 
terrain,  lowlands,  hills,  etc.  In  general,  a  series  of  ridges,  valleys  and 
ravines  will  be  found  running  toward  the  sea.  Immediately  after  the 
landing  has  been  made  and  the  beachhead  secured,  the  troops  will 
attempt  to  seize  further  important  objectives  in  the  nature  of  com- 
manding ground.  The  tactical  characteristics  of  high  ground  may  be 
summarized  as  follows :  1st,  complying  with  the  natural  law  of  gravita- 
tion, every  height  may  be  regarded  as  an  obstacle  in  the  path  of  move- 
ment, approach  or  attack;  2d,  beside  the  psychological  factor  which 
promotes  a  sense  of  superiority  and  security  in  troops  who  look  down 
upon  their  foes,  one  has  a  better  chance  of  hitting  a  target  in  shooting 
from  above  than  in  the  opposite  direction  although  the  ranges  are 
identical;  3rd  and  predominating,  elevation  provides  observation,  and 
commanding  view  permits  better  control  of  fire.  Thus  commanding 
ground  generally  denotes  a  tactical  locality  in  the  defense,  and  a  natural 
objective  in  the  attack. 

In  many  insular  formations,  the  terrain  ascends  rather  abruptly 
from  the  water's  edge  and  from  these  heights  the  ground  continues  to 
rise,  but  more  gently,  by  succeeding  hills  and  valleys,  as  one  proceeds 
inland.  By  holding  these  successive  positions  the  defender  of  an  island 
of  this  kind  continually  enjoys  the  advantage  of  superior  terrestrial 
observation. 

The  rough  character  of  the  terrain  which,  in  addition  is  without 
roads,  favors  the  defense  and  presents  natural  obstacles  to  an  attack 
or  a  rapid  advance  inland.  The  successive  cross  compartments  generally 
parallel  to  the  coast  line  and  front  of  attack,  which  are  encountered  in 
proceeding  inland,  offer  the  usual  difficulties  of  reverse  slopes  to  at- 
tacking forces;  they  also  present  difficulties  to  supporting  naval  gun- 
fire during  the  time  when  the  attackers  are  entirely  dependent  upon  that 
arm  for  artillery  fire  support;  they  present  difficulties  to  liaison  with 
naval  and  land  artillery  at  all  times.  Landing  schedules  which  indicate 
the  times  of  arrival  and  intervals  between  successive  waves  and  sub- 
waves,  are  governed  by  the  scheme  of  maneuver  and  rate  of  progress 
inland  which  is  controlled  largely  by  the  nature  of  the  terrain. 

The  nature  and  effectiveness  of  the  naval  gunfire  support  given 
to  a  landing  is  materially  influenced  by  the  nature  of  the  terrain.  Like 
land  artillery,  but  even  to  a  more  pronounced  degree,  naval  gunfire 
with  its  comparatively  flat  trajectory  is  governed  to  a  great  extent  in 
the  distance  it  may  safely  precede  assaulting  troops  by  the  slope  of  the 
ground.  Rising  ground  is  most  advantageous;  flat  ground  is  less  so. 
On  reverse  slopes  the  center  of  impact  has  to  precede  the  troops  a  greater 
distance,  as  a  margin  of  safety ;  the  supporting  ships  on  the  other  hand, 
may  be  forced  to  fire  at  such  a  long  range  to  reach  the  reverse  slope,  as 
to  render  their  fire  of  little  value. 

This  natural  feature  of  the  terrain  will  require  careful  selection  and 
close  coordination  of  firing  areas,  in  the  assignment  of  targets  for  naval 
gunfire  and  aviation  in  order  that  continuous  effective  close  support  may 
be  provided  the  attacking  units. 

54.    Obstacles. — After  the  reefs,  sand  bars  and  other  natural 

obstacles  have  been  passed,  the  first  obstacles  which  the  troops  may 
encounter  are  the  submerged  wire  entanglements  which  may  hold  the 
boat  loads  of  men  beyond  wading  depth  and  under  the  organized  de- 
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fensive  fires.  This  danger  should  be  anticipated  and  appropriate  pre- 
liminary reconnaissance  made ;  aviation  bombing  may  be  employed  to 
create  breaks  in  the  wire,  and  in  an  emergency  the  situation  is  met  by 
assigning  details  equipped  with  axes  and  heavy  wire  cutters  in  each 
boat  to  cut  lanes  large  enough  to  permit  the  passage  of  the  boats  in  to 
wading  depth.  Aerial  photographs  may  disclose  the  location  of  such 
under-water  obstacles  but  troops  must  always  be  prepared  to  overcome 
such  wire  as  an  unforeseen  eventuality.  Floating  mines,  booms  and 
other  obstructions  may  be  encountered  which  must  be  cleared  by 
sweeping  operations  or  by  other  means. 

Upon  reaching  the  beach  the  troops  will  probably  encounter  more 
wire  or  other  obstacles.  Such  obstacles  will  be  flanked  by  defensive 
fires  and  they  must  be  passed  as  quickly  as  possible.  Meeting  this 
situation  in  the  Gallipoli  Campaign,  British  troops  burrowed  under 
the  wire;  this  was  easily  done  in  the  sand  of  the  beaches,  and  also  in 
comparative  safety  from  the  final  defensive  line  trajectories  which 
passed  about  two  feet  over  their  heads.  The  sand  itself  on  the  other 
hand,  is  an  obstacle  in  that  it  retards  the  movement  of  men,  animals  and 
transportation.  The  heavier  vehicles  are  pulled  through  the  sand  with 
great  difficulty.  The  sand  also  is  an  obstacle  to  an  insured  continuous 
functioning  of  automatic  weapons  because  it  may  become  blown  into 
the  mechanism  of  such  weapons  causing  mal  functioning  and  stoppages. 
This  must  be  guarded  against  and  troops  should  be  trained  to  mount 
and  effectively  operate  their  weapons  in  these  circumstances. 

Terrain  features  such  as  rivers,  canals  and  other  obstacles  which 
would  separate  and  prevent  or  retard  the  cooperation,  concentration 
or  mobility  of  the  various  units  should  be  avoided. 

55.  Vegetation. — The  nature  of  the  vegetation  often  exercises  a 
material  influence  on  the  tactical  operations  of  a  landing.  There  may 
be  low  marshy  flats,  mangroves,  or  similar  difficult  ground  which,  if 
it  could  have  been  anticipated,  would  have  been  avoided.  Although 
mangrove  is  not  impassable  to  light  infantry  landing  in  boats,  extensive 
dense  mangrove  swamps  would  prohibit  a  successful  landing  in  force 
due  both  to  the  snarled  and  tangled  trees  and  roots,  and  to  the  mud 
and  boggy  bottom.  Open,  cultivated  country  may  be  found  which 
should  not  present  especially  difficult  terrain  for  military  operations. 
Rough  and  broken  terrain  may  be  encountered  in  which  the  assailant 
seeks  to  gain  the  key  positions  involving  commanding  ground  for  fire 
and  observation.  Large  wooded  areas  or  small  patches  of  woods  are 
attacked  and  passed  through  in  accordance  with  the  customary  combat 
methods  for  operations  of  that  nature.  While  landing  places  should  not 
generally  be  selected  in  the  immediate  vicinity  of  large  heavily  wooded 
areas,  some  timber  is  desirable  for  the  purpose  of  cover  and  as  a  source 
of  supply  for  construction  material.  Taro  patches  and  rice  paddies  are 
practically  impassible  particularly  in  landing  against  opposition.  Large 
fields  of  cactus  and  hedges  of  the  same  plant  certainly  offer  difficulties 
to  an  advance. 

56.  Communications. — A  good  network  of  roads  in  rear  of  a 
position  is  a  distinct  advantage  in  the  defense  of  a  given  sector.  It  is 
altogether  likely  however,  that  in  the  area  selected  for  a  landing,  there 


75 


will  be  few  or  no  roads,  and  the  landing  force  must  be  prepared  to  locate, 
build  and  maintain  roads  as  the  advance  progresses  inland  and  in  ac- 
cordance with  the  demands  of  the  situation.  Communications  are  an 
important  item  in  all  military  operations  and  such  installations  must 
be  maintained  efficiently  and  continuously.  At  first,  perhaps  mere 
trails  will  be  made;  these  will  be  widened  and  improved  for  two- 
wheeled  traffic  and  later  for  trucks  and  two-way  traffic.  Similar  roads 
must  eventually  be  established  connecting  the  different  beaches  situated 
within  supporting  distance. 

57.  Water. — Often  one  finds  that  the  potential  supply  of  drinking 
water  in  a  certain  theater  exercises  a  controlling  influence  in  operation 
plans.  The  zone  of  action  of  the  attacking  force  may  be  guided  by  the 
watering  places  in  that  vicinity.  One  finds  that  such  drinking  water  fac- 
ilities sometimes  dictate  objectives  of  a  force  inasmuch  as  their  possession 
may  be  vital  to  the  defenders,  and  their  capture  may  automatically 
force  the  capitulation  of  minor  forces  or  facilitate  the  continued  opera- 
tions of  the  attacker. 

58.  Air  Operations. — In  view  of  the  ever  increasing  importance  of 
air  support  to  landing  operations,  potential  landing  field  facilities 
assume  important  proportions  when  plane  carriers  will  not  be  available 
in  appropriate  numbers  and  at  appropriate  times.  This  implies  an 
auxiliary  air  base  for  land  and/  or  sea  planes  from  which  to  conduct 
preliminary  operations  and  to  support  the  initial  landing.  Naturally 
such  base  must  be  within  effective  flying  range  of  the  landing  area. 

The  selection  of  the  landing  place  and  the  subsequent  operations 
may  therefore  be  influenced  by  the  necessity  of  establishing  an  auxiliary 
air  base  in  proximity  to  such  field  of  operations  and  the  availability  of 
such  a  potential  base.  Air  support  is  not  only  required  in  preliminary 
reconnaissance  and  continuously  during  the  offensive  operations  but 
similarly  during  the  subsequent  defensive  phase.  Therefore  a  study  of 
the  terrain  and  early  reconnaissance  will  endeavor  to  locate  close  or 
adjacent  landing  fields  of  suitable  size  and  nature. 
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59.  General. — The  following  discussion  considers  the  effect  of 
terrain  in  the  coast  defense  of  a  nation,  an  outlying  possession  or  an 
advanced  base  against  a  landing  attack.  Such  defense  has  the  mission  of 
destroying  the  attacking  or  invading  force. 

It  is  obvious  that  limited  numbers  of  defensive  troops  which  are 
likely  to  be  available  will  prohibit  manning  all  possible  landing  places 
in  sufficient  strength  to  prevent  a  landing.  Bearing  in  mind  the  general 
tactical  situation  it  follows  that  a  careful  study  of  the  terrain  is  nec- 
essary, to  determine  the  most  probable  landing  places,  those  whose 
possession  is  vital  to  the  defense,  and  those  whose  loss  would  result  in 
the  most  serious  consequences. 

A  knowledge  of  the  character  of  vital  areas  and  the  nature  of  prob- 
able objectives  of  enemy  landing  forces  and  a  careful  analysis  of  the 
geographical  or  topographical  features  will  indicate  the  probable  landing 
places.    The  attacker's  plan  of  operations  results  from: 

(1)  Choice  of  objectives  (vital  areas). 

(2)  Choice  of  lines  of  operations  (direction  of  attack  or  routes 
of  advance). 

(3)  Choice  of  bases  for  shore  operations  (landing  places). 
Vital  areas  must  be  protected.  Probable  routes  of  approach  thereto 
must  be  defended  and  the  protection  of  other  routes  of  advance  provided 
for.  Certain  landing  places  should  be  denied  to  the  enemy  by  beach 
defense  while  others  may  be  lightly  held  or  simply  kept  under  observa- 
tion initially.  Operations  in  the  immediate  vicinity  of  the  landing  place 
are  the  most  critical  and  determine  the  success  or  failure  of  the  beach 
defense.  A  landing  place  or  base  having  been  seized,  the  attacker 
commits  himself  to  certain  lines  of  advance.  The  terrain  along  such 
routes  of  advance  may  still  offer  opportunity  for  successful  delaying 
action  on  successive  defensive  positions  permitting  ultimate  decisive 
counterattack  and  defeat  of  the  assaulting  troops.  A  preliminary  study 
of  the  terrain  will  influence  the  schemes  of  maneuver  of  the  defense  and, 
depending  upon  the  tactical  situation,  will  determine  the  selection  of  the 
localities  favoring  counterattack. 

In  the  following  discussion,  certain  references  will  be  made  to 
features  of  the  attack  in  landing  operations.  These  elements  must  be 
considered  in  planning  the  defense  in  the  same  manner  as  the  features 
of  the  defense  are  studied  when  planning  an  attack.  It  is  practically 
impossible  to  separate  the  two. 

60.  Reconnaissance. — The  defensive  phase  may  follow  immediately 
after  offensive  operations,  particularly  in  the  seizure  of  advanced  bases 
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Time  and  opportunity  for  thorough  reconnaissance  in  those  circum- 
stances may  be  materially  limited  prior  to  and  during  the  initial  stages 
of  the  defense.  However,  the  defense  practically  always  enjoys  the 
advantage  of  greater  opportunities  for  reconnaissance 

A  study  of  the  theater  of  operations  indicates  vital  areas  or  probable 
objectives  of  enemy  forces.  A  detailed  study  of  the  terrain  will  indicate 
the  possible  landing  places  and  those  most  likely  to  be  employed  by  the 
assaulting  troops.  Likewise  the  direction  of  attack  will  accordingly  be 
indicated,  as  will  the  probable  scheme  of  maneuver  as  influenced  by  the 
terrain.  Thus,  in  a  degree,  the  advantage  of  initiative  enjoyed  by  the 
attacker  is  overcome  by  planning  a  defensive  scheme  of  maneuver  which 
utilizes  the  terrain  in  a  way  to  derive  the  maximum  benefit  therefrom. 

A  study  of  the  terrain  in  the  vicinity  of  landing  places  will  deter- 
mine, in  a  large  measure,  the  number  and  types  of  defensive  troops  as 
well  as  the  dispositions  and  installations  which  can  be  profitably  em- 
ployed there.  The  terrain  and  number  of  troops  available  may  indicate 
the  impracticability  Of  absolutely  denying  certain  beaches,  much  as  it 
is  desirable  to  defeat  the  assaulting  troops  at  that  place;  it  may 
indicate  the  necessity  of  yielding  considerable  ground  before  counter- 
offensive  operations  can  be  successfully  employed  depending  upon  the 
availability  of  the  troops,  their  location  and  means  of  communication, 
and  the  location  of  possible  battlefields  favorable  to  such  operations. 

The  probable  objective  points,  landing  places,  and  directions  of 
attack  having  been  predicted,  the  reconnaissance,  following  a  map 
study,  should  determine  the  beachhead  and  primary  objective  of  the 
landing  force.  These  strategic  points  or  tactical  localities  must  possess 
certain  inherent  strength  and  resources  including  communication 
facilities. 

When  defended  by  a  limited  number  of  troops,  the  greater  the 
extent  of  front  of  possible  landing  places  or  distances  separating  them, 
the  more  uncertain  is  the  military  situation.  The  more  uncertain  the 
situation  is,  the  greater  is  the  necessity  for  reserves.  Terrain  is  recon- 
noitered  for  areas  in  which  to  locate  the  reserves,  which  areas  are 
initially  chosen  in  general  from  the  map,  at  the  junction  of  several  lines 
of  communication,  roads  or  other  appropriate  routes  of  approach. 

Choice  of  location  for  reserves  follows  a  consideration  of  the 
following  terrain  factors. 

(1)  Relative  importance  of  the  objectives  open  to  the  enemy's 
selection. 

(2)  The  localities  on  the  enemy's  routes  of  advance  which  offer 
favorable  opportunity  for  battle. 

(3)  Possibilities  of  secondary  concentrations  toward  each  battle 
area. 

(4)  Capacity  of  the  lines  of  communication  (roads,  railways, 
inland  waterways)  for  troop  movements  to  the  points  named  in  (2) 
from  which  is  answered  the  question:  Can  the  movement  or  con- 
centration be  made  favorably  in  the  time  allowed? 

(5)  Suitability  of  the  locality  for  maintaining  the  forces  in 
reserve. 

(6)  Supply  lines  to  the  battle  areas  (other  than  the  lines  of 
troop  movement). 
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(7)  Routes  of  withdrawal  if  necessary. 
The  staff  study  of  roads  and  railways  and  plans  for  necessary 
extensions  varies  in  importance  from  war  plans  of  national  defense  to 
comparatively  minor  considerations  in  the  defense  of  a  small  advanced 
base.  A  critical  study  of  this  feature  of  defense  is  of  prime  importance 
and  should  be  made  in  time  of  peace.  Timely  correction  should  be  made 
of  any  deficiencies  noted. 

61.  Hydrographical  and  Meteorological  Features  and  Ob- 
stacles.— In  many  localities  especially  in  the  tropics  even  the  approach 
of  boats  to  points  on  the  shore  where  there  is  a  shelving  and  convenient 
beach  is  absolutely  forbidden  by  persistent  surf  for  many  months  in  the 
year.  This  surf  is  not  so  much  the  result  of  local  atmospheric  distur- 
bances as  it  is  of  a  swell  which  sets  in  from  the  ocean,  rising  and  falling 
in  serious  proportions  without  apparent  cause.  Many  of  the  beaches 
in  the  Hawaiian  Islands  are  inaccessible  from  the  sea  as  a  result  of  this 
phenomenon. 

Shallow  or  gently  shelving  beaches  will  generally  be  avoided  by 
landing  forces  as  the  landing  boats  and  lighters  of  the  assailant  will 
ground  while  still  far  from  the  beaches  where  they  will  be  excellent 
targets  for  beach  defense  guns  as  will  the  troops  while  traversing  the 
distance  to  the  beach  under  difficult  circumstances.  In  the  same 
manner,  the  rise  and  fall  of  tide  is  likely  to  add  appreciably  to  the 
difficulties  of  an  opposed  landing.  If  the  sea  shoals  some  distance  out 
from  the  beaches,  boats  will  be  unable  to  get  close  to  land  in  tidal 
waters  except  about  the  time  of  flood.  This  will  limit  the  number  of 
hours  available  for  landings  which  in  turn  will  materially  affect  opera- 
tions in  which  large  forces  are  involved.  The  following  historical 
example  illustrates  the  disastrous  effect  of  a  miscalculation  or  neglect 
in  considering  the  rise  and  fall  of  the  tide  during  a  British  landing  at 
Brest  in  1694: 

"By  some  inexplicable  blunder  the  hour  chosen  for  the  landing 
was  when  the  tide  was  on  the  ebb.  The  sailors  got  in  the  way  of  the 
soldiers  when  the  boats  reached  the  beach,  and  impeded  the  troops  while 
undergoing  the  then  somewhat  elaborate  process  of  forming  up.  Amid 
the  confusion  and  while  the  men  were  dropping  fast  under  an  accurate 
and  well-sustained  artillery  and  musketry  fire,  the  French  cavalry 
delivered  a  most  effective  charge.  When  retreat  was  ordered  many 
of  the  boats  left  high  and  dry  by  the  fast  receding  tide,  could  not  be 
launched,  and  in  the  end  only  a  small  portion  of  the  force  was  able  to 
reach  the  transports  lying  in  the  bay." 

Weather  conditions  are  often  of  prime  importance  in  amphibious 
undertakings.  Rough  and  stormy  weather  may  render  landings 
impossible  on  beaches  otherwise  favorable.  The  risks  taken  by  reason 
of  bad  weather  when  an  ill-sheltered  spot  is  selected  for  disembarkation 
are  considerable.  Delays  are  likely  to  occur  in  the  schedule  of  landings, 
and  the  boats  are  liable  to  be  damaged.  A  serious  wind  from  an  un- 
favorable quarter  may  prevent  a  landing  in  a  given  locality,  or  if  it  rises 
suddenly  during  the  progress  of  a  landing,  the  operation  may  be  inter- 
rupted when  the  transports  and  possibly  other  vessels  are  forced  to  put 
to  sea,  abandoning  direct  support  of  the  landing  and  visual  communica- 
tion with  the  beach.  If  these  conditions  arise  during  a  landing  which 
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is  opposed  it  may  result  in  disaster.  Such  possibilities  must  be  foreseen 
and  places  or  times  where  this  is  liable  to  occur  should  be  avoided  except 
with  full  knowledge  of  the  risk  involved.  In  these  localities  or  during 
these  seasons  landing  places  will,  of  necessity,  probably  be  restricted  to 
the  sheltered  places  or  postponed  altogether  until  such  time  as  climatic 
conditions  become  favorable.  History  is  replete  with  examples  of  over- 
seas expeditions  which  have  been  seriously  delayed  or  have  suffered 
heavily  from  rough  weather,  during  the  process  of  landing. 

During  parts  of  the  year,  prevailing  winds  will  intervene  to  assist 
the  defender  in  the  protection  of  his  shores  against  a  landing  attack. 
In  certain  localities  these  winds  blow  from  one  direction  practically  the 
whole  year  and  will  exclude  large  sections  of  coastline,  which  need  not 
be  seriously  considered  in  the  plans  for  defense.  The  effect  of  prevailing 
winds  is  particularly  noticeable  in  the  case  of  islands  where  there  may 
be  little  or  no  lee.  Conditions  of  wind  materially  affect  the  possibility 
and  capabilities  in  the  use  of  smoke  and  chemical  agents. 

Often  good  beaches  are  impracticable  for  landings  because  of  the 
reefs  off  shore,  which  make  trips  in  small  boats  from  transports  or  other 
naval  vessels  extremely  hazardous.  This  is  particularly  true  if  landings 
are  made  during  hours  of  darkness,  or  when  even  a  small  surf  is  running. 
An  opening  through  a  coral  reef  is  almost  always  found  at  the  entrance 
of  a  re-entrant  into  which  a  stream  or  river  flows  .  Usually  this  opening 
is  so  narrow,  unless  the  volume  of  fresh  water  emptying  into  the  bay  is 
great,  that  the  defender  can  readily  install  obstacles  in  the  opening  and 
can  prohibit  its  passage  both  day  and  night  by  placing  or  laying  his 
guns  to  sweep  or  cover  the  entrance.  Outer  or  barrier  reefs  located 
some  distance  from  shore  may  alleviate  the  difficulties  in  landing  in  case 
they  are  provided  with  suitable  openings  because  inside  the  reef  the 
water  will  often  be  calm  and  deeep. 

The  installation  of  artificial  barriers  like  mine  fields  and  other 
obstacles  against  sea  craft  are  undertaken  in  close  cooperation  between 
the  defense  forces  afloat  and  ashore.  To  be  effective  such  obstacles  like 
other  underwater  obstacles  against  landing  boats  or  troops  must  be 
observed  and  covered  by  fire. 

62.  Effect  of  Configuration  of  Coastline. — The  facility  with  which 
coastlines  can  be  attacked  will  depend  upon  their  conformation,  extent, 
vulnerability  and  the  shape  of  the  area  they  border  or  enclose.  In  a 
similar  manner,  the  length  and  character  of  the  coastline  together  with 
hydrographic  and  prevailing  weather  conditions  will  greatly  influence 
the  preparations  of  the  basic  plans  for  coast  defense.  A  close  examina- 
tion and  analysis  of  shore  lines  with  particular  reference  to  their 
configuration  and  length,  and  the  area  included  within  their  immediate 
limits  affords  an  interesting  study.  The  selection  of  landing  places  is 
dependent  upon  a  combination  of  circumstances,  but  the  nature  of  the 
coast  and  the  terrain  immediately  in  rear  of  possible  landing  places 
will  tend  to  confine  the  liberty  of  action  enjoyed  by  the  assailant,  even 
though  he  controls  the  sea  in  the  theatre  of  operations  adjacent  to  the 
defender's  littoral. 

It  sometimes  happens  that  parts  of  land  frontiers,  which  follow 
natural  boundaries,  such  as  rivers,  mountains,  marshlands,  etc.,  otter 
serious  obstacles  to  the  passage  of  military  forces.   Such  obstacles  have 
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their  counterparts  in  the  cliffs,  reefs  and  shoals,  which  are  often  present 
along  the  coast  of  a  maritime  country.  For  these  reasons  considerable 
stretches  of  coastline  of  a  country  are  often  inaccessible.  An  illustration 
of  this  is  seen  on  the  Pacific  Coast,  north  of  San  Francisco  Bay,  which  is 
exceedingly  precipitous  and  practically  devoid  of  suitable  landing  places 
for  large  expeditionary  forces.  Therefore,  the  points  where  a  hostile 
landing  in  force  may  be  made  are  often  limited. 

The  coastlines  of  a  country  will  generally  be  found  irregular  in  out- 
line, clearly  denned  by  salients  and  re-entrants,  great  and  small.  These 
will  be  in  the  form  of  great  bays  and  gulfs,  small  bays  and  inlets,  and 
by  large  peninsulas  and  promontories,  and  small  land  projections  or 
points.  The  irregularity  of  such  coastline  can  often  be  attributed  to  the 
character  of  the  terrain  bordering  the  sea,  which  is  mountainous  or 
rocky  and  precipitous.  Landings  will  often  be  confined  to  the  indenta- 
tions such  as  bays,  gulfs,  coves,  inlets  and  fords.  Examples  of  such 
lines  are  to  be  found  along  the  New  England  states  and  along  the  entire 
coastline  of  Norway.  These  coastlines  will  ordinarily  be  more  easily 
defended  than  long,  straight  coastlines,  because  the  number  of  favorable 
landing  places  for  large  overseas  forces  will  be  limited;  and  again,  if 
the  shore  line  is  mountainous,  movement  inland,  once  a  landing  is 
effected,  may  be  seriously  restricted  by  the  very  nature  of  the  terrain 
in  rear  of  the  landing  places. 

While  in  most  instances  coastlines  will  be  tortuous  and  angular, 
it  frequently  happens  that  coastlines  extend  for  great  distances  in 
comparatively  straight  lines  with  but  few  indentations.  This  is 
especially  true  where  the  region  bordering  the  sea  is  low  lying.  Examples 
of  such  coastlines  are  the  eastern  coast  of  Mexico  and  the  coast  of  Cali- 
fornia south  of  San  Francisco  Bay.  Such  coasts  are  difficult  of  defense, 
because  under  favorable  weather  conditions,  numerous  landing  places 
for  large  forces  will  be  available  practically  along  the  entire  coastline. 
However,  these  particular  coastlines  may  furnish  but  few  temporary 
bases  which  are  of  paramount  importance  to  overseas  expeditionary 
forces  operating  a  great  distance  from  their  home  bases. 

Land  frontiers  give  rise  to  salients  and  re-entrants  but  seldom  will 
these  salients  and  re-entrants  be  as  acute  as  those  found  on  sea  coasts, 
where  the  shore  line  is  deeply  indented  by  a  long  arm  of  sea  or  projected 
in  the  nature  of  a  long,  narrow  peninsula.  Furthermore,  the  salient 
appearing  in  a  land  frontier  does  not  necessarily  place  the  armed  forces 
within  the  salient  at  a  strategical  disadvantage  for  they  are  not  only 
in  a  position  to  strike,  but  can  launch  an  offensive  in  two  different  direc- 
tions. But  the  same  condition  does  not  obtain  in  case  of  a  salient  such 
as  peninsula  or  large  promontory.  A  force  within  such  a  salient  is  not 
able  to  strike  on  account  of  the  very  restrictions  imposed  by  the  sea, 
provided  of  course  the  enemy  controls  the  sea.  Moreover,  the  assailant 
while  enjoying  freedom  of  action  at  sea,  is  in  a  position  to  strike  on  both 
sides  or  at  the  tip  or  toe  of  the  salient.  The  problem  of  the  Allied  forces 
in  the  attack  against  the  Gallipoli  Peninsula  during  the  World  War 
would  have  been  much  simplified  had  not  the  eastern  coastline  been 
enclosed  by  the  narrow  water  defile,  the  Dardanelles.  If  peninsulas 
or  promontories  are  attacked  near  their  bases,  the  positions  of  the  de- 
fender becomes  precarious  as  his  line  of  communication  is  immediately 
threatened.    Therefore,  the  defender  of  a  coastline  included  within 


81 


a  salient  is  strategically  at  a  great  disadvantage.  However,  many  prom- 
ontories will  present  difficulties  to  landing  forces,  on  account  of  the  rock 
bound  nature  of  the  shore  line,  which  makes  landings  even  in  ordinary 
seas  extremely  dangerous.  Again  in  the  case  of  narrow  peninsulas, 
even  though  successful  landings  are  concluded,  the  necks  of  such  land 
forms  are  easily  defended,  provided  the  assailant's  naval  artillery  can  be 
prevented  from  enfilading  the  defender's  positions. 

Where  the  defender's  coastline  is  re-entrant  instead  of  salient,  the 
strategical  disadvantages  incurred  by  the  defender  are  even  more 
pronounced  than  in  the  case  of  promontories  and  peninsulas.  When  the 
coast  assumes  the  shape  of  a  great  bay  or  gulf,  like  the  Chesapeake  Bay, 
for  example,  the  forces  operating  from  the  sea  can  land  troops  at  the 
head  or  on  either  side  of  the  great  re-entrant.  This  threat  alone,  to 
strike  on  one  side  or  the  other,  may  constrain  the  defenders  to  divide 
their  forces.  In  other  words,  the  attacker  is  able  to  operate  on  interior 
lines.  If  the  re-entrant  is  a  large  bay  into  which  a  river  empties,  or 
an  estuary,  the  task  of  the  defender  becomes  even  more  perplexing  in 
that  he  may  become  involved  in  a  river  crossing  if  he  finds  himself  on  the 
shore  opposite  that  on  which  the  assailant  makes  his  main  landing. 
Furthermore,  these  water  re-entrants  afford  refuge  against  storms,  thus 
assuring  shelter  and  facility  in  the  conduct  of  the  landings.  In  con- 
sideration of  the  strategic  importance  of  these  sheltered  sea  areas, 
coupled  with  the  fact  that  here  are  to  be  found  the  nation's  chief  sea- 
ports, the  defender  should  deny  to  hostile  forces  entrance  to  these 
water  re-entrants  by  the  establishment  of  fixed  coast  defense. 

Even  when  discounting  the  elements  of  surprise  and  the  possession 
of  the  initiative  which  will  accrue  to  an  adversary  who  is  in  a  position 
to  elect  the  offensive,  it  may  be  stated  that  a  military  force  contemplat- 
ing invasion  by  the  sea  has,  to  a  certain  degree,  the  advantages  of  acting 
on  interior  lines.  Unless  the  defender  of  a  coastline  is  well  furnished 
with  lines  of  communication,  both  parallel  to  the  shore  line  and  from 
the  interior,  an  overseas  expeditionary  force  meditating  a  landing  at  one 
point  on  the  coast  can  ordinarily  be  more  quickly  transported  by  sea  to 
another  point  on  the  coast  than  the  defender's  troops  can  be  moved 
to  meet  it.  While,  as  already  shown,  this  is  manifest  in  the  case  of 
concave  coastlines  such  as  large  bays  and  gulfs,  it  is  also  apparent  in 
the  case  of  shore  lines  extending  for  long  distances  in  comparatively 
straight  lines.  However,  the  application  of  this  principle  must  be  made 
with  some  reservation  in  respect  to  the  assailant,  as  this  advantage 
may  disappear  altogether  in  case  of  convex  coastlines,  or  in  the  case  of 
islands,  depending  upon  their  size  and  conformation.  With  regard  to 
convex  coastlines,  where  the  perimeter  of  the  shore  line  does  not  attain 
too  great  proportions,  the  defender  will  be  able  to  act  on  interior  lines.' 
The  distances  by  land  may  be  much  shorter  than  by  sea. 

If  islands  are  not  too  large  and  irregular  in  shore  line  configuration 
they  will  afford  the  defender  the  advantages  of  interior  lines.  Assume 
for  instance  an  island  some  100  miles  in  width  and  almost  circular  in 
shape.  It  would  present  a  coastline  about  315  miles  in  extent.  If  the 
greater  part  of  the  force  defending  such  an  island  were  held  centrally 
located,  it  is  evident  that  it  could  reach  more  quickly  the  threatened 
points  of  landing,  than  the  assailant  could  move  his  forces  by  sea  from 
one  side  of  the  island  to  another.  However,  this  condition  would  no 
longer  exist  if  the  coast  line  stretched  out  in  an  approximately  straight 
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line  for  3 1 5  miles,  with  the  defending  force  held  centrally  located  and  50 
miles  in  rear  of  it.  The  defending  force  instead  of  being  50  miles  from  all 
parts  of  the  coast  line  would  now  be  about  170  miles  from  the  extremities 
of  the  line.  Where,  in  the  case  of  an  island,  the  defender  obtains  interior 
lines,  the  assailant  will  endeavor  to  offset  this  advantage  by  attacking 
at  two  points,  not  too  widely  separated,  order  to  secure  the  effects  of 
an  envelopment. 

In  dealing  with  small  water  re-entrants  such  as  small  bays,  harbors, 
coves  and  bights,  the  situation  is  entirely  changed  as  compared  with 
large  water  re-entrants.  Interior  lines  no  longer  obtain.  In  many 
instances  small  bays  and  harbors  will  possess  the  technical  facilities 
sought  for  in  landing  operations.  But  on  the  other  hand  they  readily 
lend  themselves  to  strong  beach  defense  with  limited  personnel.  The 
defender  will  be  able  to  emplace  his  armament  so  as  to  dominate  all  the 
beaches  included  within  a  small  coast  line  indentation  and  at  the  same 
time  the  troops  charged  with  its  defense  will  be  within  close  supporting 
distance  of  each  other.  By  placing  machine  guns  in  flanking  positions 
at  or  near  the  head  of  bays  and  on  the  promontories  embracing  them, 
each  immediate  beach  and  the  opening  of  the  bay  itself  can  be  swept 
by  cross  and  enfilade  fire.  In  the  same  manner  standing  artillery  bar- 
rages can  be  put  down  upon  call  at  the  opening  and  head  of  small 
re-entrants  of  sufficient  duration  or  frequency  to  make  a  landing 
exceedingly  dangerous.  The  opening  of  the  bay  is  easily  mined, 
and  under  water  wire  entanglements  and  other  obstacles  can  be  placed  to 
cover  all  sides  of  the  bay.  The  overwhelming  loss  suffered  by  the  British 
in  the  landing  at  Beaches  V  and  W  on  the  Gallipoli  Peninsula  during  the 
Dardanelles  campaign  serves  to  show  the  character  of  opposition  that  can 
be  established  in  the  defense  of  small  water  re-entrants,  similar  to  these 
two  coves. 

Estuaries,  as  a  form  of  water  re-entrants,  are  often  inaccessible  to 
landing  forces  owing  to  the  existance  of  bars  across  their  mouths. 
On  the  other  hand,  if  the  river  flowing  into  the  sea  is  not  too  wide  at  its 
mouth,  it  is  easily  defended  by  machine  guns  and  artillery  emplaced 
in  concealed  positions  on  both  shores. 

Small  land  salients  protruding  into  the  sea  offer  points  favorable  to 
the  assailant.  It  is  often  possible  for  landing  forces  to  secure  converging 
naval  artillery  fire  at  the  bases  of  these  salients,  which  may  force  the 
withdrawal  of  the  defender's  troops  or  deny  the  bringing  up  of  rein- 
forcements. Again  the  ships'  gunfire  may  be  able  to  enfilade  the  sides 
of  these  small  promontories  or  points.  Land  salients  will  often  become 
objectives  of  attack  for  the  reasons  stated  above,  and  also  because  they 
will  probably  be  further  removed  from  the  location  of  the  defender's 
general  reserve. 

Viewed  from  the  side  of  the  invading  forces,  the  sea  and  its  arms 
considered  in  connection  with  coastlines  must  be  regarded  as  belonging 
to  the  class  of  great  natural  obstacles  that  impose  extreme  difficulties 
to  military  crossings  and  seriously  intervene  in  the  forward  movement 
of  large  bodies  of  troops.  It  is  an  accepted  tactical  and  strategical 
maxim,  that  when  forcing  a  great  natural  obstacle,  the  success  of  passage 
depends  upon  the  celerity  of  movement  in  obtaining  ample  space  on  the 
further  side  of  the  obstacle,  to  permit  adequate  maneuvering  room  for 
the  deployment  oftheentire  force.  In  order  to  conform  to  this  principle, 
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the  invader,  if  in  force,  is  faced  with  the  necessity  of  getting  the  maxi- 
mum number  of  troops  ashore  in  the  minimum  period  of  time.  To 
meet  this  requisite,  numerous  extensive  beaches  within  a  limited  length 
of  coastline  are  of  primary  importance.  Thus  the  configuratuon  of 
shore  lines  with  their  beaches  naturally  affect  the  choice  of  landing 
points.  Long  and  straight  shore  lines  permit  the  landing  of  troops  on 
a  broad  front.  Moreover,  they  are  not  so  easily  defended  because  the 
defender's  fire  must  necessarily  be  frontal.  The  defender  is  not  able 
to  emplace  his  machine  guns  or  artillery  in  a  manner  that  they  will  be 
able  to  enfilade  the  beaches.  However,  in  the  case  of  long  stretches  of 
straight  shore  lines,  the  weather  may  step  in  to  assist  the  defender. 
There  will  be  no  shelter  in  case  of  stormy  weather  and  even  in  moderate 
seas  the  beaches  may  not  be  reached  on  account  of  the  surf.  Irregular 
coastlines  with  good  beaches  will  offer  tactical  and  technical  advantages 
to  landing  forces.  But  as  stated  previously,  these  coastlines  are  more 
easily  defended,  particularly  at  the  small  re-entrants,  which  will  in  all 
probability  be  avoided  by  the  assailant's  leading  waves.  As  inferred,  in 
the  case  of  an  irregular  coastline,  which  consists  of  alternate  stretches  of 
favorable  and  unfavorable  beaches  for  landing  purposes,  the  assailant 
will  devote  some  study  to  the  points  that  appear  topographically 
inconvenient,  such  as  cliffs  directly  in  rear  or  overhanging  the  beaches, 
as  he  will  feel  that  the  defender  will  naturally  take  no  precautions  to 
protect  them.  History  has  demonstrated  that  where  commanders  of 
landing  forces  have  selected  one  or  two  points  that  appeared  impracti- 
cable, opposite  steep  declivities  which  could  be  negotiated  only  by  light 
infantry,  landings  have  been  successful.  It  can  be  reasonably  expected, 
then,  in  securing  small  water  re-entrants  for  the  subsequent  introduction 
of  troops  and  supplies,  the  invader's  initial  landings  may  be  made  on  a 
part  of  the  shore  line  outside  but  reasonably  near  the  openings  to  such 
re-entrants  in  order  that  the  attack  may  be  directed  to  envelop  their 
heads  or  bases.  When  it  is  practicable  for  the  assailant  to  attack  bays 
or  small  harbors  in  this  manner,  navy  ships  can  concentrate  their  fire 
on  the  defender's  positions  without  endangering  friendly  troops.  There- 
fore, where  there  are  numerous  re-entrants  with  good  beaches,  it  will 
not  be  sufficient  for  the  defender  to  guard  these  alone,  but  to  devote 
considerable  attention  to  the  shore  line  between  the  several  indentations. 

63.  Beaches. — If  the  defender  of  the  coastline  knows  or  is  able  to 
estimate  properly  the  military  objective  or  objectives  of  an  armed 
force  contemplating  invasion  by  the  sea,  he  may  make  definite  arrange- 
ments for  the  defense  of  those  beaches  most  favorably  located  with 
respect  to  the  invader's  objective.  This  will  be  especially  true  when  the 
objective  is  near  or  on  the  coast.  If  the  objective  is  remote  and  inland 
from  the  coastline,  the  invader  will  make  every  effort  to  secure  good 
communication  leading  from  landing  points  to  the  objective,  particularly 
if  difficult  country  is  to  be  traversed.  Such  lines  of  communication 
are  more  easily  secured  and  protected  by  the  defender  at  or  near  the 
water's  edge. 

While  good  observation  and  direct  fire  are  sought  in  organizing  the 
defense  of  a  beach,  positions  for  such  defensive  installations  are  more 
effective  when  these  results  are  obtained  while  at  the  same  time  re- 
maining practically  secure  from  naval  gunfire  support.   In  view  of  the 
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importance  of  direct  observation  by  ships'  gunfire  as  well  as  the  inherent 
nature  of  the  trajectories  of  such  weapons,  firing  positions  on  reverse 
slopes  and  on  lateral  re-entrants  may  be  chosen. 

Roads  and  other  means  of  communication  are  created  and 
developed  to  reserve  positions,  subsector  and  sector  headquarters  and 
between  subsector  defense  task  groups. 

64.  Terrain  Inland. — The  topographical  nature  of  the  ground 
immediately  overlooking  the  beaches,  and  even  further  inland,  will 
greatly  influence  the  choice  of  landing  places  and  will  also  modify,  the 
methods  and  effectiveness  of  shore  defense. 

The  amount  and  effectiveness  of  naval  gunfire  in  support  of 
landings  will,  among  other  things,  be  dependent  upon  the  topographical 
nature  of  the  shore  line.  The  flat  trajectories  of  naval  gunfire  will  to  a 
degree,  restrict  firing  over  the  heads  of  advancing  infantry.  Therefore, 
where  landings  are  made  on  flat  beaches,  the  support  furnished  by  naval 
gun  fire  will  be  restricted.  Targets  inland  will  have  to  be  engaged,  or 
ships  will  have  to  take  positions  as  far  on  the  flanks  as  possible  from 
which  to  fire,  as  the  low,  flat  trajectory  is  not  so  great  a  disadvantage  in 
this  case  as  when  fire  is  being  delivered  in  line  with  the  advancing  boats. 
When  the  firing  is  against  steep  slopes  the  danger  space  is  greatly  re- 
duced. If  the  defender  occupies  positions  on  steeply  ascending  slopes 
near  the  crest,  shots  falling  short  bury  themselves  in  the  ground  causing 
little  or  no  damage  while  'overs'  will  pass  so  far  behind  the  crest  as  to 
be  useless.  Shots  falling  beyond  the  horizon  can  be  controlled  only  by 
air  spot.  Naval  gunfire  will  prove  most  effective  against  well  denned 
targets  or  on  rising  ground  with  readily  recognized  reference  points. 

The  use  of  naval  artillery  will  be  materially  restricted  where  land- 
ings are  made  on  flat,  low  beaches.  On  the  other  hand  this  same  char- 
acter of  shore  line  will  hardly  permit  strong  defensive  measures,  on 
account  of  the  lack  of  dominating  ground.  If  the  ground  overlooking 
the  beaches  affords  commanding  sites,  the  defenders  will  have  to  use 
special  precautions  to  conceal  the  beach  defenses,  in  order  that  they  may 
not  offer  conspicuous  targets  to  the  ships'  gunners  or  spotters.  Ground 
that  is  little  raised  above  the  sea-level  is  best  for  the  defender,  assuming 
of  course  that  there  is  some  cover.  The  defender  posted  on  such  sites 
can  safely  assume  that  he  will  be  relieved  from  the  annoyance  of  naval 
shrapnel  and  high  explosive  shell  fire  an  appreciable  time  before  the 
enemy's  shore  boats  touch  the  beach.  However,  commanding  ground 
is  beneficial  to  the  defender,  provided  it  is  not  too  far  inland.  If  the 
defender  is  to  take  advantage  of  the  accuracy  of  his  arms  for  the  purpose 
of  bringing  an  annihilating  fire  on  the  enemy,  commanding  ground  is 
essential,  not  only  for  the  purpose  of  securing  increased  ranges,  but  also 
to  observe  the  splash  of  the  projectiles  in  the  water. 

The  character  of  the  terrain  further  inland  from  the  shore  line  may 
relieve  the  defender  of  strongly  defending  certain  beaches  which  under 
favorable  conditions  would  furnish  excellent  landing  facilities.  Good 
beaches  may  be  denied  to  an  assailant,  because,  lying  parallel  to  the 
shore  line  is  a  range  of  hills  or  mountains  that  oppose  an  almost  in- 
superable barrier  to  any  movement  inland.  Under  these  conditions,  if 
movement  is  made  laterally  along  the  coastline,  it  will  have  all  the 
aspects  of  forcing  a  passage  through  a  defile,  with  high  ground  on  the' 
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one  hand  and  the  sea  on  the  other.  The  Koolan  Mountains  on  the 
eastern  coast  of  the  Island  of  Oahu  form  such  an  obstacle  to  landings. 

At  the  risk  of  repetition  it  might  be  well  to  state  here  what  would 
constitute  an  ideal  landing  beach,  and  one  which  the  defender  would 
feel  incumbent  upon  himself  to  defend  under  any  circumstances.  Such 
a  beach  would  have  adequate  water  in  front  to  permit  beaching  the 
boats  close  to  the  shore  line  and  thereby  obviating  the  necessity  of 
wading  ashore;  it  would  furnish  shelter  against  sea  and  surf;  good 
anchorages  for  transports  should  be  available  off  shore,  with  deep 
water  close-in  allowing  the  transports  to  stand-in  thereby  decreasing 
the  time  the  troops  are  exposed  in  small  boats  while  moving  to  the 
shore;  the  strand  itself  should  be  firm,  thus  facilitating  the  forward 
movement  of  artillery  and  wheeled  transport;  it  should  be  devoid  of 
natural  cover  for  the  defense  and  sufficiently  extensive  to  permit  the 
rapid  deployment  of  the  leading  waves,  and  the  clearing  of  the  beach 
by  troops  as  they  land  in  successive  echelons;  its  conformation  should 
be  such  as  to  allow  the  employment  of  overhead  and,  flanking  fire, 
preferably  the  latter,  by  the  covering  ships.  It  is  readily  appreciated 
that  few  beaches  will  possess  all  of  these  requisites,  and  even  if  all  of 
the  above  conditions  are  not  present,  the  defender  will  not  fail  to  use 
special  measures  to  guard  a  locality  so  tempting  to  the  attacker  and 
dangerous  to  the  defender. 

Should  the  defender's  coastline  be  extensive  in  comparison  to  the 
forces  available  for  its  protection,  it  will  not  only  be  impracticable,  but 
highly  inadvisable  to  occupy  the  coastline  as  a  continuous  defensive 
front  with  a  main  line  of  resistance  or  battle  position  at  or  near  the 
shore  line.  Unless  the  coastline  is  extremely  short,  the  situation  will 
usually  require  an  extremely  flexible  and  mobile  defense.  For  this 
purpose,  the  defender's  forces  will  be  disposed  in  depth  with  propor- 
tionately large  organized  reserves  held  centrally  located  with  reference 
to  the  vital  areas.  While  the  defender  will  feel  constrained  to  observe 
all  parts  of  his  coastlines,  for  reasons  demonstrated  above,  he  neverthe- 
less, will  be  able  to  limit  his  defense  to  sea  coast  localities  of  strategical 
and  tactical  importance,  thereby  economizing  his  forces. 

The  defensive  strength  of  a  position  increases  when  the  terrain  in 
the  vicinity  of  the  beach  is  heavily  wooded  for  a  considerable  distance 
to  the  rear  and  when  it  provides  good  field  of  fire  and  adequate  observa- 
tion while  concealing  the  actual  installations  and  the  activity  in  rear 
areas.  An  impassable  forest  or  one  which  can  be  traversed  only  on 
certain  trails  or  roads,  affords  advantages  to  the  defender.  The  effect 
of  artillery  fire  is  reduced  in  woods.  Observation  and  liaison  which  is 
so  necessary,  particularly  in  the  conduct  of  naval  gunfire,  is  materially 
reduced  or  entirely  lost  in  supporting  the  attack  of  troops  in  woods, 
except  by  slow  and  tedious  methods.  On  the  other  hand,  the  defender 
who  has  properly  organized  his  defense  will  have  arranged  for  planned 
fires  in  the  interior  of  his  position  to  be  laid  down  on  well  defined  suc- 
cessive lines  during  a  withdrawal. 

Towns  on  or  near  the  coast,  especially  if  built  of  brick,  stone  or 
similar  resistant  material  can  be  strongly  organized  for  defense  and 
when  held  by  resolute  troops  they  can  materially  influence  the  operation. 
They  will  probably  become  targets  for  ships'  fire  which  can  be  easily 
spotted  thereon. 
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A  mountain  chain  which  is  impassable  except  at  a  limited  number 
of  denies,  skirting  the  coast  strengthens  the  defense.  The  beaches  are 
defended  in  the  usual  manner  and  the  secondary  defense  will  have  the 
mission  of  counterattacking  under  supporting  fire  having  commanding 
observation  on  the  high  ground  in  rear,  or  of  limiting  the  advance  by 
defending  the  passes.  Such  terrain  prohibits  movements  of  large  bodies 
of  troops  and  the  approaches  are  held  by  direct  covering  forces.  Each 
post  is  made  strong  and  its  resistance  will  be  by  local  defense.  Large 
reserves  can  not  be  used  when  the  extension  of  the  front  and  the  strong 
defense  of  localities  has  resulted  in  the  employment  of  most  of  the 
troops. 
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APPENDIX  I 


FORM  FOR  POLITICAL  SURVEY: 

1.  System  of  Government. 

a.  Form  of  Government. 

b.  Stability  of  Government. 

c.  Organization  of  Government  and  Method  of  Operation. 

(1)  Theory  and  Practice  of  Governmental  Administration. 

(2)  Branches:  Correlation  of  Powers, 
(a)  Executive. 

(i)    Head  of  the  State. 

(ii)  Cabinet. 

(iii)  Supreme  Military  Council. 

(3)  Method  of  Governmental  Functioning. 

(4)  Local  Political  Subdivisions,  and  Colonies. 

2.  Internal  Political  Situation. 

a.  Important  Political  Issues  and  Problems. 

b.  Political  Parties  and  Groups. 

(1)  Importance  of  Party  Organization  in  Political  Life  of 

Country. 

(2)  Analysis  of  Leading  Parties  and  Groups. 

c.  Present  Government. 

d.  Regional  and  Racial  Differences. 

e.  Education. 

f.  Foreign  Influence  in  Internal  Politics. 

3.  International  Political  Situation. 

a.  Bearing  of  Internal  Political  Situation  on  International 

Policies. 

b.  Foreign  Policies. 

c.  Foreign  Relations. 

(1)  Alliances  and  Ententes. 

(2)  Other  Relations  of  Importance. 

4.  General  Conclusions. 
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APPENDIX  II 


FORM  FOR  ECONOMIC  ESTIMATE: 

1.  General  Economic  Characteristics. 

a.  Natural  Resources. 

b.  Degree  of  Economic  Development. 

c.  Dependence  on  Foreign  Trade. 

2.  National  Productive  Capacity. 

a.  Agriculture. 

(Statistical  position  of  the  country  as  to  various  essen- 
tial commodities) ; 
(Agricultural  potentialities) ; 
(Classification  of  agricultural  resources — List  of 

(1)  Commodities  in  which  the  country  has  a  surplus  beyond 

its  own  requirements,  and  for  which  foreign  countries 
are  in  some  degrees  dependent  on  the  country ; 

(2)  Commodities  the  supply  of  which  within  the  country, 

approximately  balances  the  country's  requirements; 

(3)  Commodities  the  supply  of  which  within  the  country, 

are  not  sufficient  to  meet  the  country's  requirements 
and  for  which  the  country  is  partly  dependent  on  ex- 
ternal resources)  ; 
(More  detailed  discussion  of  the  situation  of  the  country 
with  respect  to  the  critical  items) . 

b.  Mining. 

(Items  similar  in  character  to  those  above  indicated 
under  the  heading  "agriculture") ; 

(Detailed  discussion  of  critical  items  always  covers  iron, 
coal,  petroleum,  sulphur,  nitrates  and  copper ;  general- 
ly numerous  other  items  are  discussed) ; 

(Proximity  of  mineral  resources,  e.g.,  oil  fields,  to  lines 
of  communication  usually  discussed). 

c.  Manufacturing. 

(1)  Extent  of  Development. 

(2)  Prime  Movers  in  Industry. 

(Steam,  internal  combustion,  water  power,  etc.) 

(3)  Important  Lines  of  Manufacture. 

(Special  attention  to  those  items  which  have  a  bearing  on 
munition-manufacturing  capacity,  and  on  the  ability 
of  the  country  to  sustain  itself  industrially  in  time  of 
war. 

d.  Shipbuilding. 

3.  Commerce. 

a.  Domestic  Trade. 

b.  Foreign  Trade. 

(Including  statistics  and  a  statement  of  principal  im- 
ports and  exports). 

4.  Transportation, 
a.  Railroads. 
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b.  Highways. 

(1)  Individual  Roads  and  Highways. 

(Character;  Maintenance;  Focal  points,  if  any). 

(2)  Road  transportation. 

(Classification  and  distribution  of  motor  vehicles  in 
use). 

(Extent  to  which  animal-drawn  transportation  is 
used). 

(Availability  of  commercial  vehicles  for  military 

uses) . 

c.  Water  Transportation. 

(1)  Merchant  Marine. 

(2)  Principal  foreign  trade  routes  and  steamship  services. 

(Including  a  statement  as  to  which  routes,  if  any,  are 
indispensable  for  the  prosecution  of  war,  and  as  to  the 
strategic  points  on  the  various  lines  of  communica- 
tion) . 

(3)  Principal  Ports. 

(4)  Commercial  Shipyards  and  Dry  Docks. 

(Including  a  statement  as  to  essentially  naval  ports). 

(5)  Inland  water  routes. 

d.  Air  Transportation. 

(1)  Commercial  Air  Lines.  (Designation  and  routes) 

(2)  Ownership. 

(Including  also  statement  of  subsidies  and  arrange- 
ments for  exploitation  of  commercial  activities  for 
military  purposes) . 

(3)  Capacity. 

(4)  Projected  Development. 

5.  Communications. 

a.  Cables. 

(Particular  consideration  of  the  location  of  cable  lines 
and  their  vulnerability  to  attack  in  time  of  war). 

b.  Radio. 

(Location  of  high -power  stations;  extent  of  development 
of  radio  communication  systems) . 

c.  Telegraph. 

d.  Telephone. 

6.  Finance. 

a.  National  Income  and  Expenditure. 

b.  Taxation. 

c.  Banking  and  Currency. 

d.  Public  Debt. 

(1)  Domestic  Debt. 

(2)  Foreign  Debt. 

e.  Financial  Stability. 

7.  Population  -  Economic  Aspects. 

a.    Present  Population  and  Growth. 

(Numbers;  proportion  of  foreigners;  immigration  and 
emigration) . 
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b.  Analysis  of  Population. 

(Density;  urban  and  rural  distribution;  assimilation  of 
racial  minorities) . 

c.  Labor. 

(Efficiency;  organization;  employment  and  situation). 

d.  Social  Conditions. 

(Housing,  hygienic  and  sanitary  conditions;  social  in- 
surance; wages). 

8.  Plan  For  Industrial  Mobilization. 

9.  Economic  Penetration  by  Foreign  Interests. 

10.  Economic  Penetration  into  Foreign  Countries. 

11.  Influence  of  Economic  Situation  on  Foreign  Relations. 

12.  General  Conclusions. 

(Bearing  particularly  on  the  economic  self-sufficiency  of 
the  country,  its  capacity  to  produce  adequate  quantities 
of  war  supplies  and  sufficient  food  supplies,  its  degree  of 
dependence  on  the  maintenance  of  open  trade  routes,  and 
its  financial  condition  as  affecting  its  war-making  ability) . 
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APPENDIX  III 


FORM  FOR  COMBAT  ESTIMATE: 

I.    SYSTEM  OF  NATIONAL  DEFENSE. 

1.  Coordination  of  National  Defense. 

a.  Military  Forces. 

b.  Supreme  Commander. 

c.  Councils  of  National  Defense. 

II  ARMY 

2.  Personnel. 

a.    Estimated  Strength  of  Components. 

3.  Organization. 

a.  Commander-in-Chief. 

b.  War  Department. 

c.  Armies,  Corps,  and  Divisions. 

d.  Combatant  Branches. 

e.  Non-combatant  Branches. 

f .  Second-line  Forces. 

4.  Equipment. 

a.  Individual, 
a.  Tactical. 

5.  Training,  Efficiency,  and  Morale. 

a.  Training. 

(1)  Individual. 

(2)  Unit  and  Combined  Training. 

(3)  Training  of  Reserves. 

b.  System  of  Promotion  of  Officers. 

c.  Efficiency. 

d.  Morale. 

6.  Mobilization  Plan. 

a.  Method  of  Recruitment:  Officers  and  Men. 

b.  System  of  Mobilization  of  Man  Power. 

c.  Method  of  Expansion  of  Existing  Units. 

d.  New  Units  to  be  Created. 

e.  Probable  Rate  of  Development  of  Man  Power. 

f.  Reserve  Supplies. 

g.  Method  and  Rate  of  Procurement  of  Supplies. 

h.  System  of  Mobilization  of  Industry. 

7.  Theory  of  Combat. 

a.  Conception  of  the  Conduct  of  War. 

b.  Role  of  Different  Arms  and  Weapons  in  War. 

c.  Method  of  Conducting  Combat. 

III  NAVY 

8.  Strength. 

a.    Personnel ;  Active  and  Reserve. 
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b.  Ships. 

(1)  Classes  and  Number. 

(2)  Principal  Armament  of  Each  Class. 

c.  Air  Service:  Officers  and  Men;  Aircraft. 

9.  Organization. 

a.  Commander-in-Chief. 

b.  Navy  Department. 

c.  Fleet  Organization  and  Distribution. 

d.  Naval  Bases. 

10.  Training,  Efficiency,  and  Morale. 

IV  CONCLUSIONS. 

Conclusion. — Relative  values  must  be  given  all  factors  and  final 
conclusions  must  be  based  on  the  Estimate  of  the  Situation  as  a 
whole. 
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APPENDIX  IV 


STUDY  OF  THE  THEATER  OF  OPERATIONS 

1.  Location. — (Geographical) 

Latitude,  Longitude 

Table  of  distances  and  direction  from  important  or  related 
points  or  bases. 

Relation  to  trade  routes,  sea  lanes  or  known  lines  of  opera- 
tions. 

2.  History  and  Government. 

Political,  Naval  and  Military  history  of  theater  of  opera- 
tions. 

3.  Strategical  and  Tactical  Value. 

Strategical  location. 
Central  position. 

Isolated  or  flanking  line  of  operations. 

Distances  involved  and  communications  with  home 

bases,  advanced  bases,  sources  of  supply. 
Proximity  to  and  relation  with  line  of  communication 

or  line  of  operations. 
How  does  position  affect  approach  to  ultimate  objective. 
Relative  value  as  key  position  or  critical  point. 
Size: 

Strength  or  weakness  of  position  as  determined  by  size 
in  view  of  forces  defending  or  attacking. 
Resources : 

Extent  to  which  local  resources  may  be  utilized  in  hold- 
ing base  or  continuing  operations  after  seizure. 
Is  base  self  sustaining. 
Economic  conditions. 

Products,  industries,  resources,  imports  and  exports 
(qualitative  and  quantitative;  communications). 
Amount  and  nature  of  supplies  necessarily  imported  for 
military  operations  (agricultural  and  industrial  pro- 
ducts, timber,  water,  power,  fuel,  etc.) 
Supporting  bases  within  effective  range  for  land  forces, 
air  forces  (land  and  sea  planes) ,  and  sea  forces  (surface 
and  under  water  craft) . 

4.  Climate. 

Seasons,  rainfall,  etc. 

5.  Hydrography. 

Winds. 

Anchorages,   (size,  nature,  work  necessary  to  develop 

anchorages  to  meet  our  needs.) 
Defensive  or  offensive  value. 
Protection  needed  (in  general  terms). 


94 


6.  Population. 

Number. 

Racial  origin  and  national  or  political  ties. 

Psychological  characteristics. 

Political,  administrative  and  judicial  divisions. 

7.  Miscellaneous  data  pertinent  to  the  Study. 
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APPENDIX  V 


STUDY  OF  THE  TERRAIN 

1.  Mission. 

(This  is  the  dominating  factor  throughout  study)  ;  as 
practicable,  consider  Mission  in  terms  of  terrain. 

2.  Terrain  Limited  and  Defined. 

a.  Note  length,  width,  shape,  etc,  of  terrain  under  discussion. 

b.  How  bounded  (hydrography)  : 

Winds,  tides,  currents,  surf,  etc. 
Anchorages,  harbors,  docks,  etc. 

Reefs,  (nature  and  extent)  fringe,  (nature  and  extent) . 

Coast,  (nature  in  general,  beaches  for  landing  in  force, 
beaches  for  minor  landings  or  raids,  possible  landing 
beaches,  sections  requiring  observation  only,  ap- 
proaches to  coast  from  seaward,  landing  areas  and 
nature  of  terrain  immediately  adjacent  to  beaches. 

Any  other  pertinent  hydrographical  or  meteorological 
features. 

c.  Summary  and  conclusions. 

3.  Topographical  Form. 

a.  General  description. 

b.  Division  into  topographical  areas. 

c.  Drainage  system.   Rivers  and  stream  lines,  (fordable,  un- 

f ordable,  dry,  or  intermittent) . 

d.  Mountainous  system.    Hill  masses,  principal  ridge  lines, 

shape,  direction  and  elevations,  highest  hills,  inter- 
mediate hills,  observation;  accessibility  for  operations 
of  artillery  and  infantry;  apparent  importance  to  at- 
tacker and  to  defender. 

e.  Plains.    General  description  and  nature  of  plain  region. 

Landing  fields,  size  and  accommodations,  time  for  prep- 
aration, vulnerability,  dryness  of  soil,  nature  of  winds. 

f.  Summary  and  Conclusion. 

4.    Nature  of  Soil. 

a.  Effect  on  transportation,  organization  of  the  ground  and 

defensive  installations,  obstacles,  camouflage,  observa- 
tion of  fire. 

Drainage,  effect  on  health,  etc.,  expressed  in  general 
terms. 

In  what  manner  does  the  nature  of  the  soil  affect  excava- 
tion and  provide  building  material  like  stone,  or  sand 
and  gravel  for  concrete? 

b.  Summary  and  Conclusion. 

5.  Climate  and  Weather. 

a.    Effect  on  terrain  and  operations  in  view. 

6.  Nature  of  Surface. 

a.  Lakes,  marshes. 

b.  Vegetation,  cultivation,  wooded  areas. 
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c.  Cities,  towns,  shelter,  water  supply  and  sources,  other 

matters  which  affect  tactical  operations. 

d.  Roads,   trails,   communications,   railroads,   water  ways 

aerodromes,  etc. 

e.  Fortifications,  defensive  works  and  organization  of  the 

ground. 

f .  All  the  foregoing  are  discussed  as  they  influence  the  mis- 

sion and  plan,  and  as  they  affect  the  dominant  terrain 
features. 

7.  Study  and  Appreciation  of  Terrain  as  a  Whole. 

a.  General  appreciation  with  particular  attention  to  Mission. 

Critical  terrain  features  or  key  positions  whose  posses- 
sion is  vital  to  the  operation  in  question  or  contribut- 
ing to  the  importance  of  the  foregoing,  and  their  re- 
lationship thereto. 

b.  Conclusions  as  to  terrain  features  or  ground  which  must  be 

held  or  seized  to  accomplish  mission  ultimately. 

c.  Approaches  to  such  area(s),  description  and  how  it  (they) 

may  be  defended  or  seized  as  expressed  by  the  terrain. 

d.  Possible  objective  of  the  attacker,  (ultimate  and  interme- 

diate) . 

8.  Topographical  Division  of  the  Area. 

a.  Divide  the  area  into  divisions  and  subdivisions  topographi- 

cally with  an  appreciation  of  the  manner  in  which  the 
terrain  seems  best  adapted  to  the  Mission. 

b.  Divide  the  terrain  into  compartments  and  corridors  of  ap- 

proach suitable  to  the  importance  of  the  command. 

9.  Analysis  of  Each  Division  and  Subdivision  in  Detail. 

a.  Detailed  study  of  the  terrain  as  it  may  affect  the  operations 

in  view. 

b.  Consider  lines  of  action  open  to  us  to  acomplish  mission 

expressed  in  terms  of  terrain. 

c.  Similarly  indicate  terrain  features  which  adversely  affect 

the  accomplishment  of  our  mission. 

d.  Defense:  Discuss  tactical  localities,  traces  of  lines  of  de- 

fense, corridors  of  approach,  cover,  command  and  obser- 
vation, obstacles  (natural  and  artificial),  field  of  fire, 
adaptability  for  supporting  fires,  communications. 

e.  Attack:  Frontages,  beach  heads,  objectives,  bounds,  com- 

partments, boundaries,  command,  observation,  cover, 
communications,  obstacles  (natural  and  artificial),  sup- 
porting fires. 

10.  Conclusions. — (Express  in  concise  terms). 

a.  Influence  of  terrain  upon  the  various  plans  and  maneuvers 

open  to  enemy. 

b.  Determine  features  most  favorable  to  you  in  the  accomp- 

lishment of  the  Mission. 
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11.  Tactical  Division  of  Area. 

a.  Divide  into  sectors  and  subsectors  as  appropriate  in  the 

defense  and  to  a  general  task  for  the  forces  which  may 
be  assigned  thereto. 

b.  Partition  of  the  coast  line  into  favorable  landing  places  in 

the  attack,  and  assigning  a  task  appropriate  to  the  troops 
to  be  designated  for  each  landing  place  as  expressed  in 
terms  of  the  terrain. 

12.  Supporting  Measures. 

a.  Ability  to  employ  other  terrain  features  in  support  of  the 
plans  and  maneuvers  determined  upon.  Influence  of  the 
terrain  on  special  points  of  the  detailed  plan  of  action 
or  maneuver. 

NOTE:  It  should  be  remembered  that  the  foregoing  study  is  not  conclusive 
in  arriving  at  a  tactical  decision,  but  is  merely  contributory  to  the 
usual  Estimate  of  the  Situation. 
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